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Twenty-ton Rope-driven Traveling 
Crane. 


The accompanying cut represents a twenty- 
ton traveling crane built by Alfred Box & 
Co., Philadelphia, Pa. 

This style of crane has a number of pecu- 
liarities and radical departures from the older 
designs usually employed in cranes of this 
In the first place, it will be noticed 
the head gear is stationary and placed at one 
end, andin its frame are contained all the 
friction wheels and mechanism to operate the 
movements of the crane. This is entirely 
inclosed in sheet-iron case (not shown in cut), 
and yet is easily accessible by doors on top; 
this practically excludes the dirt from the 
vital parts, while the other journals are pro- 
vided with well-covered bearings and roller 


} . 
Ciadss. 


bushings. 

Power is conveyed to the grooved sheaves 
by 1} rope, which is crossed and encircles 
the wheels about two-thirds of their circum fer- 
ence, these in turn driving two shafts; keyed 
on each are three grooved friction wheels. 
These shafts revolve in opposite directions, 
and between and slightly below them are 
three similar grooved friction wheels which 


stop motion to prevent running it beyond its 
limit. 

The bridge is designed to give ample 
strength and allow plenty of room for large | 
trolley wheels, and each girder is well secured | 
together by diagonal bracing, making the 
whole structure very rigid and capable of | 
standing severe strains and rapid motion. <A | 
dropped platform is provided when desirable, | 
and the hand-wheels are placed below the | 
bridge and geared to the upper screw shaft. 
The hook has a ball gearing and swivels 


easily with the heaviest load. All sheaves 
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EXHIBITION AND DESCRIPTION OF COMBINED 
YARD AND METER STANDARD BAR, 


By Wo. A. RoGrers, WATERVILLE, Mer. 
The bar exhibited is of Jessup steel, one 


face of which is brought to a true surface 
with the points of support placed at certain 
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produce a uniform effect along the bar. 
The grinding substances used were several 
grades of washed emery, washed savorine, 
and finally rouge. The bar is graduated 
directly from a standard bar, the errors of 
which are known, so that corrections may 
be made in marking the new bar. To show 
the extreme delicacy required in such work, 
Prof. Rogers stated that a correction had to 
be applied, to allow for the influence of the 
heat radiated from the body of the operator 
on the nearest This correction 
termined by previous experiments, and is, in 
a measure, proportional to the time of ex- 
posure. In graduating the bar exhibited, a 
slight error was involved in some of the 


bar. is de 


graduations, because before making them 
the operator had taken exercise which caused 
him to perspire freely, so that, instead of the 
bar nearest the body becoming heated, it 
had been slightly cooled by evaporation, and 
the corrections were thus thrown in the re 
ac- 
companies the bar, giving in each case the 
number of parts in one million of the entire 
length of the bar that 
in error. %7 


verse direction. A table of corrections 


the graduations are 
the 1,000 mm. divisions 
have an error not exceeding one twenty-five- 


‘ 16 of 





are mounted in a sliding frame, operated by 
this means the 
center wheel is drawn or foreed into either of 
its companion wheels, thus causing any mo- 


screw and hand-wheel; by 


tion of the crane to be reversed or stopped at 
the will of the operator, and the whole op- 
eration is handled by simply turning either 
of the three hand-wheels to the right or left, 
thus avoiding a Jarge number of complicated 
levers. The center frictions are geared to 
cross-shafts leading to drum, bridge and 
racking motions, It will further be seen that 
the drum is placed above the bridge, per- 
mitting the trolley to pass under, thus giving 


it full sweep from end to end of bridge. 
The trolley is also provided with automatic 


ROPE-DRIVEN TRAVELING CRANE. 


have roller bushings and work well without | 


| 
| 


distances from the ends. The 


graduations | thousandths of 


an inch, This degree of 


oil, which is important in foundry work, | are marked directly on the finished surface, | accuracy has only been attained by suc- 


where excessive heat and dirt clog and dry | 
up oil. | 
cial study to produce cranes that will meet | 
all requirements for this class of work, and 
we are informed have met with good success 
in this line. 


The manufacturers have given spe- 


6 BB 


Young men who have an idea of pursuing | 
a course of study insome one of the excellent | 
of mechanical the 
country should write for a catalogue. We 
are led to make this remark from a consider- | 


schools engineering in 


ation of the amount of knowledge these cata- 
logues furnish, 





which is protected from corrosion by means | cessive approximations, 


of a thin coating of vaseline. 
true surface the bar was first planed, and 
then tested with a surface plate. 
portions were either scraped down or re 
duced by means of a small lead lap. After 
this was done, a wax lap, which was first 


The high | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


made true by testing with a surface plate, | 


and scraping down the high places, was em- | 


ployed to finish up the surfaces. On the 


The standard yard 


To obtain a} was originally compared with the imperial 


yard of Great Britain, and the meter with 
the Meter de Archives of Paris. The error of 
total length of both yard and meter is 
known to within the most, two 


twenty-five-thousandths of an inch, 


one, or, at 


To determine the error of the subdivision 
of the scale, the method of stops is em- 
ployed. ‘This consists in placing two stops 


surface of the wax lap grooves were cut|so that the sliding table of the dividing en- 


crossing each other, so that the surface is} gine, which carries a microscope containing 


divided into small rhomboids, it having been | a cross-bar, travels approximately 4 certain 


| found that this was necessary in order to! number of divisions of the scale in being 
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The 
divisions selected must be an 
exact divisor of the total number into which 
The scale is tested by 


moved from one stop to the other 
number of 


the scale is divided. 
adjusting the cross-hair of the microscope 
directly over one of the divisions, while the 
sliding table is against one of the stops, after 
the 


stops 


which the table is moved until second 
reached, If the 
precisely in the correct position, and the 
scale is without error, the cross-hair of the 


stop is are set 


microscope would fall directly over the mark 
on the scale, but, ordinarily, the cross-hair 
will not fall over the line, and the 
of deviation is measured by a micrometer, 


amount 


Each succeeding portion of the scale is gone 
After 
gone over, the sum of the micrometer read- 


over in this way. the entire scale is 
ings is taken, and that portion of the error 
due to setting the stops eliminated by sub- 
tracting the mean value of the corrections 
This gives the relative error of 
“ach successive subdivision; to obtain the 
accumulated or total reckoned from 
the initial point we sum the series. 

In the case of the meter scale, the error of 
the middle graduation was first determined, 
and the errors for the decimeters worked 
over until the error for the middle division 


from each. 


error 


came the same by the two methods, 

The discussion of this paper was mainly 
in regard to the difficulty of obtaining a 
perfectly true surface. 

Mr. J. A. Brashear stated that in special 
cases he had spent several weeks in making 
a plane surface for optical 
inches square. Several other members pres- 
ent gave their views in regard to the proper 
methods of grinding to a true surface. 

Prof. Rogers replied that he did not strive 
to obtain a mathematical true surface in his 
bars; his test was to move a microscope, used 
in testing the graduations and having a high 
magnifying power, along the face of the 


purposes two 


bar; if this remained in focus, he considered 
the surface accurate enough for his purpose. 





ON THE USE OF LONG STEEL TAPES IN 
MEASURING BASE LINE. REPORT OF 
U. 8. C. AND G. SURVEY. 





By R. S. Woopwarpb, Wasuineton, D. C. 


A method of standardizing steel tapes by 
means of an iced bar comparator was first 
described, after which numerous experi- 
ments were presented that showed the error 
involved in using such tapes in measuring a 
base line one kilometer long. The iced bar 
employed in the comparator consists of a bar 
of steel, ou which are lines five meters apart, 
To 
preserve the bar at this temperature it is 
surrounded by ice. The whole is 
on a carriage that travels on a small railway. 
In measuring off the length of the com- 
parator, Which in most cases was 100 meters, 


at a temperature of 32 degrees Fahr. 


mounted 


the cross-hairs of twe microscopes were first 
made to coincide with the lines on the bar. 
The bar was then moved forward, and the 
mark on the end nearest the starting point 
placed under one of the set microscopes. A 
third microscope was then set over the end 
away from the starting point. The micro- 
scopes were mounted on wooden posts, At 
the ends of the comparator two stones are 
solidly imbedded in the earth, In 
these stones a rounded brass projection is 
imbedded, to mark the ends of the com- 
parator. To place the microscopes directly 
over these end points a special device con- 
Having obtained the 


each of 


taining a level is used. 
proper setting of two microscopes that are 
the length of the comparator apart, the tape 
is held under them in a way that was found 
to be the most convenient and reliable in 
field work. Stakes are set ten meters apart 
along the line to be measured, and in the 





side of these round steel wire nails are 
driven. The tape is supported on these 
nails. The corrections necessary to apply, 


if the posts are set at a greater distance, as | 
in crossing a stream, can be easily computed 
from data furnished by preliminary experi- | 
The tension of the tape was made! 
25 pounds in all measure- 


ments, 
the same, about 


ments, by means of a spring balance at weed, 


of its ends, a breaking piece being inserted, 


so that by no means could the operators 
overstrain the tape. Temperature observa- 
tions were made in each case, three special 
with blackened 
bulbs, so that the surface had approximately 


thermometers being used 
the same radiating power as the tape. 

It was proved by the comparator tbat, 
with ordinarily careful handling, there was 
no variation in the length of the 100 meter 
To test the efficiency 
of the steel tapes when used in the field, a 


tapes after long use. 


kilometer was measured by means of the 
iced bar, and this kilometer used as a stand- 
It was found that the probable error 
of a single measurement of this kilometer by 


ard. 


means of the steel tapes was about. one part 
in 500,000, and that the probable error of 
the average of a number of observations was 
1,500,000. So that the 
arrived at is, that for 
measuring base lines, steel tapes, as standard- 
ized by the iced bar comparatcer, will give 
ample accuracy. The time required to 
make duplicate measures of the kilometer 
with the tapes is about one hour, and in spe- 
cial cases it was measured in one direction in 


about one part in 


general conclusion 


twenty minutes. The method of measuring 
the standard kilometer by means of the iced 
bar apparatus, and probable error of the 
total length, was given in another section of 
the society, but as it is of interest in connec- 
tion with the present paper, the following 
table is here given, which compares the 
probable errors involved, with the results ob- 
tained by previous workers in the same line: 


PROBABLE ERROR IN MEASURING A KILOMETER. 
Best work of Lake Survey..... 
Recent work of French on Paris 
and Perpignan base.............. 
Best work of iced bar: 
ist. On comparator........... 


+0.40 mm. 


+0.67 mm, 


+0.10 mm. 


BE; On RUOMCCE oo iciinc eds cess +0.12 mm. 
This table shows that the error in the 
work done with the iced bar is about one- 


quarter that of any other method previously 
adopted. 

The greatest source of error was found to 
be the difficulty of determining the tempera- 
ture of the tape correctly. It is generally 
supposed that a cloudy day is preferable for 
measuring with steel tapes, but the experi- 
ments indicated that such was not the case. 
The best time was found to be in the evening, 
while dew was being deposited. 

Prof. Rogers stated that he agreed with 
Mr. Woodward that the temperature ele- 
ment was the greatest source of error in 
measurements of length. In his opinion the 
exact results obtained with the tapes was 
due to the fact that they were of a small 
mass, and partook readily of the same tem- 
perature as the air. 

Prof. 8. W. Robinson gave a description 
of the method employed in measuring a base- 
A clearing is pre- 
pared and graded as carefully asa railway 
bed, and the apparatus employed is very 
bulky. He also mentioned another methed 
that he had employed some years ago, of 


line in the ordinary way. 


measuring with a steel piano wire having 
circular pieces fastened on itat the measuring 
Around the circular pieces V-shaped 
cut. In using the wire the 
circular pieces were held against ordinary 
surveying pins. If the operator happened 
to pull too hard on the wire while it was be- 
ing held against the pin, the form of the 
groove was such that the circular piece would 
slip by the pin without tending to displace it. 
This method was recommended only where 


points, 


grooves were 


moderate accuracy is required, 


RESULTS OF MUNICIPAL OWNERSHIP OF GAS 
WORKS IN THE UNITED STATES DURING 1891. 


By Epwarp W. Bemis, Cuicaao, Iu. 


The results of data collected, either direct- 
ly from the reports of the several companies, 
or given by them in an indirect way and re- 
duced by Mr. Bemis, are givenin the follow- 
ing table : 

Prof. Bemis stated that it would be well 
for all cities to own their gas plants instead 
of allowing the profits to be absorbed by 
private corporations, and that if it were not 
for the fact that corporations of this kind in- 
fluence the press, the fact that city ownership 


Gas Data, By Dr E. W. Bemis, 1891-92. 
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Philadelphia, Pa... 1841 $4.10 5.5¢,$0 3.00 14.7 
Richmond, Va...... 1852 4.60 6.0 | 3.30 16.0 
Alexandria, Va......1853) 3.82 6.25 34 1812.4 
Henderson, Ky..... 1867, 2.61 8.6 4.62 12.0 
Wheeling, W. Va.. 1870) 1.64 3.5 2.91 10.25 
3ellefontaine, O....1873 3 34 8.5 4.40 6.4 
Danville, Va....... 1876 4.39 10 0 4.67 19 0 
Charlottesville, Va. 1876 3.75 10.0 | 0.743 5.54 24.6 
Hamilton, O... ... 1890 2.60-——| 0.620 -—- 
Fredericksburg,Va. 1391 4 271 8.00 18.0 


25, 8.0 1 





*No depreciation taken, as all repairs and ex- 
tensions are included. 


would be the most profitable might have 
been brought out long ago. It was also 
argued that local politics would not affect 
the practical working of a plant owned by 
a city, and to illustrate this the terms of 
office of the several superintendents and 
managers of the companies mentioned in the 
table were given, and it was noticeable that 
changes in the management were not often 
made, The main misleading feature in esti- 
mating the profits of gas corporations is, in 
the opinion of Professor Bemis, that the pri- 
vate gas companies over-capitalized their 
stock, so that the per cent. of their earnings 
appear rational, whereas it is in reality exces- 
sive. To illustrate this, column 5 of the above 
table is given, which is the cost to replace the 
entire plant. Professor D. 8. Jacobus called 
attention to several points in the reasoning 
entered into by Professor Bemis; in the first 
place, column 4 of this table where the price 
is given per thousand feet of gas is mislead- 
ing. This is obtained by including all the 
repairs and extensions for the year 1891, but 
no estimate is made to show that the amount 
so expended will be the yearly rate to cover 
depreciation over a long period of time. The 
statement was made that all the plants were 
in better condition at the end of the year 
than at the beginning, which may have been 
so in regard to minor details, and not so for 
the more lasting portions of the plant, such as 
the holders, main piping, etc. Again it is 
not fair to assume that the cost to replace 
a plant represents the capital invested. The 
capital that a company must advance ip 
starting an enterprise is that to develop it 
from its first conception, which is greatly in 
excess of the figures used by Prof. Bemis. 
Furthermore, the rates charged for gas in 
Philadelphia are higher than in New York, 
where the city is supplied by private com- 
panies, and it is claimed that there is less 
cause for complaint in the latter city on ac- 
count of the quality of the gas, 





| DESCRIPTION OF A TRANSMISSION 
ETER [ MODEL EXHIBITED]. 


DYNAMOM- 


By G. W. Hoven, Evanston, Inu. 


This 


testing 


dynamometer is designed for use in 
It consists of 
a pulley mounted on a sleeve so arranged 
that it can be attached to the dynamo shaft 
in place of the regular driving pulley. The 
driving force brought to bear on the pulley 
is resisted by a spiral spring, one end of 
which is fastened to the sleeve and the other 
to the inside of the pulley rim. Ball bear- 
ings are employed between the pulley and 
The amount that the pulley is 
twisted around the sleeve, which measures 
the amount of driving force, is indicated by 
a sliding piece that fits over a projection on 
the end of the sleeve. This sliding piece is 
moved in proportion to the amount that the 
pulley rotates by means of a helical groove 
in the projection that carries it. All slack 
motion of the sliding piece is taken up by 
means of a spring placed so as to force it 
outward. 

The dynamometer exhibited was designed 
to measure four horse-power as a maximum, 
and had been used up to this limit. It was 


dynamos and motors, 


the sleeve. 


found to give readings with as great a degree 
of accuracy as could be obtained in the 
electrical measurements when made in the 











ordinary way, and has given great satis! 
tion.. Experiments were made with a yi 
of standardizing the dynamometer by mei: 
of a Prony brake, but the brake readi: 
were not steady enough to give reliable 
sults. An advantage in using thisdynam 
eter is that the roller bearings have so far 
duced the friction that it can be read 
standardized by attaching weights toa ba 
passing over the rim of the wheel. 

Mr. Wm. Kent asked why the Prony br 
test was abandoned, as such a ecomparisor 
a crucial test for the accuracy of adynam: 
eter. If there was a disagreement he wor 
consider it the fault of the dynamometer, a 
not of the brake. If this had not been dor 
how was the error due to friction determine 

Prof. Hough replied that the fact that 1 
Prony brake could not be made to run wu 
formly was the only objection to its use. | 
regard to the friction he considered that t] 
was practically eliminated by the roller be: 
ings. It was found impossible to standardi 
the dynamometer accurately by hangi 
weights on it before the roller bearings we: 
introduced, 

Prof. Jacobus stated that, if the Pron 
brake were properly made, there should |; 
no trouble in obtaining steady readings, | 
a special form of brake employed in tests a 
the Stevens Institute, the weight could by 
read to one-twentieth of a pound, and thi 
lever arm measured to one-hundredth of a: 
inch. To obtain this degree of accuracy 
the lever arm was attached toa frame tha 
passed on each side of the brake pulley, an 
was held in place by two bearings passin, 
over the shaft. The friction was produced 
by a rope on the brake wheel, which had ; 
hollow rim in which water was held by 
centrifugal force. The water evaporated 
gradually, and prevented overheating. 
The friction in the class of a dynamom 
eter exhibited by Prof. Hough would not 
as a rule, affect its readings. The index of 
a rotary dynamometer when running, will, 
as a rule, move from one side to tlh 
other of its true position; this causes th: 
friction to act in both directions, so that it is 
neutralized. Furthermore, the jar and the 
movements of the parts tend to make the 
actual friction much less when running than 
when at rest. 


———- ee —_—_—__—_ 
of the Cunard Twin-screw 
Steamer “ Campania.” 


Launch 


In regard to the launch of the steamer 
‘*Campania,” the London Engineer of Sep- 
tember 29th says : 

Yesterday was performed at Fairfield 
Yard, on the Clyde, a feat the equal of 
which in its way has not been attempted 
since the ‘*‘ Great Eastern” was put into the 
Thames at Millwall, thirty-five years ago. 
The Cunard steamer ‘‘ Campania’’—the first 
of the two intended Atlantic record breakers 
—was launched shortly before 2 P. mM. into 
the sewer or unsavory canal upon which has 
been brought the wealth of the city of Glas- 
Brunel launched bis monster ship 
sideways because of her great length, and 
was we forget how many days in completing 
his task; but the builders of the ‘‘ Cam- 
pania”’ have launched their 600 feet of steel 
structure stern foremost into a river which, 
measured in the direction of the launching 
ways, is only 900 feet across. Mr. R. Saxon 
White, the manager of Fairfield Yard, is to 
be congratulated upon the courage, foresight, 
and skill which he has displayed, and in the 
success which he has achieved. 

Looking from the deck of the ‘‘Cam- 
pania,” shortly before she was released, it 
appeared an impossibility to slide ,000 tons 
weight of steel structure, measuring 600 feet 
in length, into so narrow a stream without 
accident. And yet the feat has been accom- 
plished. Moreover, nobody at Fairfield seems 
to have ever experienced a doubt upon the 
subject, so thoroughly every detail 
thought out and planned from the first, and 
so carefully was every step in the work at- 
tended to as it progressed. The cradle and 
ground ways were commenced several weeks 
ago, and, indeed, were practically completed 
on the occasion of the recent visit of inspec- 
tion of Lloyd’s Registry Committee to the 
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Cj) de. Only a pair of ground ways were 
us 1, the breadth of each being, however, 
su icient to leave but a fairly moderate 
wo cht per square foot of area when the 
str cture was wholly resting upon it. The 
dit) culty to be coped with was, in fact, not 
so iuch a minimizing of frictional resistance 
to ie vessel's motion as that of gently and 
gr) jually, yet surely, stopping her motion 
wh n once she became fairly afloat. Never- 
the ess, the sliding of 9,000 tons into the 
Cl. je was in itself a task of no small magni- 
tu, and, in view of the fine form of the 
for body, great ingenuity and care was 
nec ssary in order properly to support her 
bo. extremity in the launching cradle. Of 
couse fora long distance forward the only 
make full use of the 
edce laps of the shell plating; and as, in 
spi - of the heavy scantlings of the ‘‘ Cam- 


wa. to do this was to 


pania,” these are necessarily very narrow, 


the poppets and other vertical supports 
necled careful fitting and efficient combina- 
tic By an ingenious arrangement of wedg- 


ing, notching, and dovetailing, all this was 
very effectually accomplished, and there was 
no ore interesting feature in the launching 
arrangements to the initiated observer than 
this device of Mr. White’s for the purpose 
we have described. At the after end of the 
very fine and clean—matiers 
were rendered much simpler by reason of 
the peculiar form of the structure for hous- 


vessel—also 


ing and carrying the twin screw shafting on 


each side. The screw shafting in these ves- 
s is wholly inclosed within the hull, there- 
by leaving nothing unsupported, and conse- 
quently providing against such deflection as 
contributed to disaster in the ‘‘ City of Paris.” 
The ‘‘ wings” thus formed afforded excellent 
support to the long range of aftermost pop- 
pets extending to the propellers. 

The launching ways were greased and 
‘turned in” a week before the date fixed 
for putting the ‘‘ Campania ” into the water, 
the interval being fully occupied in replac 
ing the previously prepared and fitted parts 
of the eradle. Theriver, too, had been care- 
fully dredged during the same time, so as to 
form a hole of the requisite length, breadth, 
and depth for the vessel to float in and be 
turned into the fitting-out basin of the com- 
pany. In this latter spot the wharf has been 
lengthened by extensive pilings, so as to ac- 


se 


commodate a vessel of such huge dimensions 
below the sheer legs used in lifting the 
boilers and machinery into their places. 

To check the ‘‘ Campania,” Mr. White 
employed eight heaps of chain cables—four 
on each side—the collective weight of the 
500 and 600 tons. 
These were simply dragged by the vessel 
over the ground, their weight and frictional 
resistance affording the only means of stop 
ping afloat. By using heaps of 
chain cables in this way, Mr. White availed 
In the 
first place, when moved by the vessel the 
component parts of each heap of chains ad- 


cables being between 


her when 


himself of two forms of resistance. 


justed themselves until the whole body was 
in direct tension, and in this manner a gentle 
buffer-like force was brought to bear upon 
the checking preparatory to the 
greater resistance offered by the drag of the 


cables, 


Whole body of chain upon soft or uneven 


suund. Two of the cables passed through 
the hawse pipes on each side, and other two 
were shackled to two substantial plates 
riveted on each side of the vessel at locali- 
tits which were stiffened on the inside by 


the presence of bulkheads and longitudinal 
inger girders. It will thus be seen that in 
utacking the problem of putting the ‘‘ Cam 
pania”’ into the Clyde, the Fairtield Com- 
pany took 
hich long experience in launching huge 


every precautionary measure 
steamers could suggest, and the success of 
tie operation confirms the wisdom of all that 
The ceremony of naming the 
ssel was performed by Lady Burns, wife 
f Sir John Burns, Bart., of Wemyss Castle, 
1d the subsequent proceedings were of a 
holly informal character. 
itnessed by a large body of spectators, the 


is done, 


The launch was 


ird gates being thrown open to the public, 
ud platform accommodation being provided 
tthe bow of the vessel for three hundred 
rivileged friends of the company. There 


was no luncheon or speeches. The owners 
think it wil! be time to talk about the ship 
when she has done something of which to 
boast. 

Several months of hard work remain to be 
performed before the ‘‘Campania” will be 
ready for her steam trials. Her engines, 
boilers, funnels, uptakes, and steam pipes 
are all ready to drop into their places; and 
the joiners’ work is well advanced. Proba 
bly by the beginning of March she will be a 
completed vessel—a credit to her able build- 
ers, and, we trust, a source of profit to her 
enterprising owners. It is td be hoped—and 
indeed expected—that her speed will be such 





New Water Rolling-mill. 


The cut shown herewith represents a roll- 
ing-mill with water connections, which has 
been carefully designed for the purpose of 
rolling flat wire, watch and clock springs, or 
similar work that comes within the range of 
the machine. The rolls in this mill are made 
of the best Krupp cast-steel, and are hard 
and sound, with the finest lap finish on face. 
The arbors are made of tool steel, with hole 
running through to admit of the free circula 
tion of water. The water enters one end of 
the top arbor, circulates through the arbor, 
and by means of the water connection, shown 





SpECIAL MILLIna CUTTER. 


as to still further materially shorten the time 

distance between these islands and the United 

States. The sister vessel ‘‘ Lucania” is being 

plated, and appears to be rather more than 

two months behind the 
launched yesterday. 
= pe 

A Special Milling Cutter. 


vessel which was 


illustration of a 
gang of milling cutters made by the Ingersoll 
Milling Machine Co. ,of Rockford, Ill. These 
cutters were made for milling the guides of a 
Corliss engine, and a block which was milled 
in testing them was photographed with the 
cutters, and is shown by the engraving. 

The radius of the circular portion of the cut 


We present herewith an 





4 ~ - 


NEw WATER 


is 44’. and the cutter for this is 8 diameter. 
The other cutters are 8} and 44 


ly. The surface produced by these cutters 


‘and all gears are 





| 
| 
| 


respective- | 


is accurately and smoothly finished and it is | 


found that this method of forming the cut- 
ting edges of a number of small steel pins set 
into a cast center is well adapted to any de- 
sired form. Such of course, 
adapted to use on any milling machine, and 


cutters are, 
are used in a variety of forms on machines 
built by the company up to 36” wide, and 
12” or more in diameter. 
ee 

Some one has defined a crank asa man who 
knows a good deal on some subject upon 
which other people know nothing, or words 





to that effect. 


jat the left of cut, is conducted to and through 


the lower arbor, thereby keeping the rolls 
and arbor journals cool, which insures ac 
curate rolling running at high speed. The 
roll journal boxes are copper and tin. The 
shafts are made of the best hammered steel, 
accurately cut from the 
solid stock. The mill, in construction, is 
very powerful, being geared 30 to 1, which 
makes it, for rolling flat wire or springs, a 
desirable machine. The adjusting screws in 
frames, as shown, are accurately cut, and op 
these screws there is an adjustable collar, 
which is graduated to read .001". 

The weight of the machine is about 2,000 
It is built by Blake & Johnson, 
Waterbury, Conn. 


pounds. 
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Finishing Iron Patterns. 


By Joun M. RicHarpson. 

Many an iron casting intended for a pat 
tern would stand much higher in the opinion 
of the man about to finish it if its ancestry 
was traced back one generation to the master 
pattern, and this progenitor of a race of num- 
berless offspring was constructed with a 
little more care, especially with regard to its 
lines and curves, taking pains to have them 
true and not just enough out so that they 
are ever afterwards an eyesore to a close 
observer. 

The draft carefully attended to 
also, for it is vastly easier to plane and sand- 


must be 








paper wood than it is to file iron any.more 
than absolutely necessary. 

When the pattern reaches the foundry 
there is not usually much danger of impress- 
ing too strongly upon the mind of the molder 
what the casting is to be used for, and that 
it shoull be of quality iron, very 
smooth, and free from all imperfections. 


good 


All precautions mentioned thus far will be 
amply repaid, for it is a tedious job to file 
and scrape away on faults which might easily 
have been ‘avoided {in the pattern room or 
foundry. ; 

The next thing is to scrape and file the 
casting smooth, and make necessary holes for 
draw irons. The word smooth can be taken 
with a somewhat flexible meaning, according 
to what the job is, for on small pieces they 
should be finished up very nice and bright, 
while on much larger work, if it is brought 
down toa good surface free from bunches, 
even if not perfectly bright in every part, it 
will do, for the substance used for a filling 
which is afterwards applied will bring out 
a very even surface, 

As molding sand will stick to bright iron, 
the pattern must be coated with some’ pre- 
ventive, and perhaps the commonest way 
of allis to simply heat it and then bold a 
lump of beeswax in the hand, rub it all over 
the warm casting, and then wipe off the 
superfluous wax with a piece of waste or rag. 

If this method is adopted, it is very much 
better to first thoroughly rust the pattern be- 
fore heating. 

Sometimes the casting to be used as a pat- 
tern is blued instead of rusted, that is, heated 
quite hot, enough so that it turns a bluish 
color, and then afterwards covered with 
beeswax. 

Another method of finishing is to wipe 
them over with ‘‘blue water,” which is done 
in this manner. Procure at the druggist’s 
some lumps of blue vitriol and a little nitric 
acid, and take some of the vitriol, say a 
couple of ounces, and pound it to a powder, 
and pour it into a bottle holding about a pint, 
after which fill with water and about a tea 
spoonful or so of the acid, and shake the 
mixture thoroughly until all is dissolved, 

This is used a great deal by machinists on 
smooth surfaces where they wish to lay out 
work with dividers or scratch-all, but it also 
makes a nice surface for a pattern, which will 
draw easily from the sand, and if the pattern 
been worked down bright surface 
all over it will answer with nothing further 


has toa 


Fbeing applied, for it instantly deposits a sur- 


the 
comes in contact, provided the work is en 


face of copper everywhere solution 


This must be 
remembered, and any grease spot carefully 


tirely free from grease or oil. 
cleaned. This is easily done by wiping over 
with hot water or rubbing with chalk. 

An additional coating of the mixture of 
black lead, beeswax and turpentine, which 
a contributor to the AMERICAN MACHINIST 
described some time since, gives the pattern 
a smooth, slippery surface, by warming it and 
applying the preparation and then wiping off 
the superfluous covering while it is still hot. 

On work has 
been expended in the finishing with file and 


where not so much labor 
scraper, and the parts are not quite smooth, I 
can recommend the following to give a very 
satisfactory result, although it takes a some- 
what longer time, 

First wipe the casting over with the blue 
solution; this gives a copper surface on all 
the bright parts, but does not do much good 
ou the rougher portions, so melt some bees 
wax and stir in the black lead until it is the 
consistency of dough, and thin with turpen- 
tine till of the thickness of paste. Next 
warm the pattern and give it a good coat all 
over With the preparation, and put it away 
until cold, and it is 
then necessary to scrape it carefully off again 


This acts asa filling, 


to obtain an even surface. 
A putty knife blade held quite flat 
very well to remove what is unnecessary, and 


does 


what is needed remains and hides any rough- 
Lastly, rub it carefully 
over with very fine sandpaper, taking veare 
the 


ness of the pattern. 


not to remove copper surface at any 


point, 
I have found a steam glue heater an ex- 


cellent place to mix up the preparation and 











4 





AMERICAN MACHINIST 


[OcroBER 13, 189° 








keep it hot, and there is no danger of igniting 
the turpentine, as there would be over a 
flame. 

Finally I will mention the bayberry tallow 
process, which, for pattcrns that have been 
finished to a nice even surface to start with, 
is superior to others, in my opinion. 

Bayberry tallow is a vegetable product, 
the outside of 
bayberries which ripen on low bushes in the 
autumn, and is separated from them by boil 
ing, the tallow then rising to the surface. 
When cold it is much harder than beeswax 
and somewhat lighter in color, having an 
aromatic odor and feeling very slippery to 
the touch. 

Its uses are quite varied, and it can usually 
be found in drug stores. 

To prepare it for use on patterns, melt it, 
adding enough turpentine so that when cold 
again it will be about the consistency of 
butter. The pattern should be first rusted 
or else covered with the copper solution 
previously mentioned, and then rubbed over 
thoroughly with the tallow. This leaves an 
extremely smooth, shiny surface, and it is 
clean to handle and has the advantage that 
it is not necessary to heat the mixture after 
being once made, in order to apply it, or the 
pattern either, without one chooses; thus a 
pattern can be kept in fine condition contin- 
ually if a molder will provide himself with 
acan of the preparation, and keep it on his 
bench and occasionally rub over the pattern 
with it before going home at night, when the 
next day it will be found hard and ready 
for the turpentine will then be 


found asa film or blush on 


use, as 
evaporated. 

While I may not have offered anything 
very original, still I believe that some points 
will be helpful to many. As these are 
probably not all the ways nor the only ones 
in use, I shall not go so far as to claim any 
one of them to be the absolutely best method 
which can be devised. 

Se 

Pouring, Flowing-off and Feeding Cast- 
ings—II. 


By S. BoLuanp. 


Fig. 16 (September 29) illustrates a system 
of dams set before the castings when it is de- 
sired to produce clean work from a spray. 
When best results are looked for, all such 
gates should be connected with the patterns 
on a match board, so as to insure a good hard 
surface for the molten iron to pass over. 
Gates cut with tools are, as before stated, un- 
trustworthy, on account of the soft, broken 
surface yielding to the extreme heat to which 
they are subjected, and thus forming slag 
that invariably finds its way into the casting. 

The form of the leader, in this instance, is 
a noteworthy feature; the iron entering at A 
travels rapidly along the smooth, round sur- 
face of the leader, passing the gates and out 
at (, carrying a large proportion of the dirt 
along with it; whatever portion remains is 
held on the upper surface of the leader whilst 
the casting is being fed from the bottom. 
The dams D, as seen, are formed with cores, 
and make ‘‘assurance doubly sure” by check- 
ing any inflow of dirt, should the pouring 
from any cause be lacking in force. 

There is no other casting that has helped 
the science of running as much as the gover- 
nor ball. During the early part of my ap- 
prenticeship this job was held back for some 
particular man who alone could be trusted 
with such an important job, and not unfre- 
quently have I known the best men to fail 
time after time to produce a casting that was 
clean all over when turned. 

Tbe manner of running a ball which must 
be turned bright is shown at Fig. 17, where 
it is seen that the metal passes down A into 
the ball at B; thedirection given the metal by 
this form of ingate causes the metal to re- 
volve rapidly in the mold, and this causes the 
lighter substances which gather on the sur- 
face to collect towards the center, as indicated 
by the arrows in the plan, to be ultimately 
ejected at the riser C. 

The principle keep the ball 
clean must naturally suggest the propriety of 
filling other molds from such a_ ball whilst 
the dirt is being held a prisoner in the mid- 


involved to 


dle of the swiftly rotating mass, and just how 
this may be accomplished is shown at Fig. 18, 
where a number of castings, directly con- 
nected with a central ball, may be fed with 
comparatively pure iron, with no possibility 
of dirt other than may be gathered within 
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pipes or columns at the flanges, the gates A 
A being intended when it is desired to run 
down through the cope, and the one at B to 
be used when it is thought that the former 
plan would be too hard on the mold at that 
point. 
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far metal will reach in such work; but as | }je 
method of running long columns all f: 1m 
one end conflicts with the first principle of 
filling molds with iron of equal temp: -a. 
ture, it is very evident that all long casti: +s 
should be filled from both ends. The » is. 

dom of the above always strikes us je 

more forcibly when we see any Vi: a- 


tion of these principles result i: 4 
cracked casting. 

Keep all risers away from bracke ;: 
for should there be but a very slic it 


commotion in the mold the bracke: js 
sure to suffer if the disturbance find 4 
vent at that point. 

When the flask will admit of rann 
round columns at the end it is by 
means the best plan to adopt, and | 
best kind of runner for this purpose js 
shown at Fig. 22, where main runn:rs 
A A are seen to connect with a circu! \r 
runner B, cut round the bearing a: | 
entering the casting at one or me 
gates ample to run the column safe 
Round columns will run 18 feet 3 inv! 
thick from one end, providing all ot}: 
things are favorable; but the remar 
on square columns apply with equ 
force to round ones, and risks shou 
not be taken. 

Sometimes it is found advisable 
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Fig. 21. 














change the location of the runner; if 
this must be done, choose some flang: 
or collar into which the gates can be 
directed either on the side, as seen at ( 
or dropped down at D. 

Fig. 23 shows how to run a larg 
wheel through the hub core. The ce: 
ter dry sand core, with a hole larg: 
enough to fill the mold at a proper rate 
rests on another dry sand core in whicl 
the requisite gates have been prepared 
To save making the bottom core, holes 
for gates may be made at A, indicate« 
by broken lines, but this plan is some 
what risky, if the noses against which 
the iron beats are not made in dry sand 
as seen at B. 

It is plain that a wheel filled after this 
manner is preferable to any other, as it 
makes what is otherwise a critical job a 
very safe one, and insures a good cast 
ing every time, at least so far as the 
running is concerned. 

Fig. 24 is a plan and elevation of a 
spiral drum, or at least as much of it as 
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Fig. 20. 














Fig. 26 
POURING, FLOWING-OFF AND FEEDING CASTINGS. 


limits. 


their own Unless in large castings, 
there need be no riser on the ball when it is 
used for running purposes, 

Fig. 19 shows how the principle may be 
made general and used for almost any class 
of work. 





Fig. 20 illustrates two methods of running 





Fig. 22. 
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Fig. 28. 





The regulation method of running square 
columns is shown at Fig. 21. All such col- 
umns will run from one end, under ordinary 
head pressure, 17 feet at one inch thick if the 
iron is in good condition ; beyond this it is 
unwise to go, especially if the column should 
be less than one inch. I speak now of how 










will serve the purpose of showing how 
to arrange for a system of bottom gates 
when such gates must be made in the 
pit around a brick mold. Where the 
pits are damp it is absolutely necessary 
to have the gates protected from th 
moisture. 

The method shown needs no explana 
tion other than can be discovered by « 
vareful examination of the figure. 4 
A are the gates prepared in the mold 
against which are set cores B B, thes 
again being surmounted by other cores 
as seen, until the top is reached. I! 
the mold is unusually long, and ther 
is danger of the metal becoming too 
sluggish to fill the upper parts of th 
mold correctly, then apply the gates o1 
the top, after the manner as fully ex 
plained in ‘‘ The Iron Founder,” page 
163. 

The utility of feeding castings is 
questioned by some, but a little reflec 
tion will, I am sure, lead all who den; 
its efficacy to see the erroneousness 0 
their conclusions. 

The ball shown at Fig. 25 is suppose: 
to be 12 inches in diameter, and sup 
pose that such a ball was cast (withou! 
riser) with hot iron, and left to cool ii 
the same position it was cast; it is cer 
tain that the upper surface would hav: 
fallen in, in proportion to the amoun 
of shrinkage which would have take1 
place before the crust was firm enough 
to sustain itself; the amount of shrinkage 
would, of course, be according to the nature 
of the iron it was cast with. Now if this 
ball, when cold, was split in two, it would 
be found that the upper hemisphere would 
show a sponginess similar to that seen in the 
sectional illustration at Fig. 26. The figure 
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q.oted is a good illustration of the point un- 
d. r consideration, being a sectional represen- 
tv ion of a piece of roll cast from inferior 
ir -n; the internal shrinkage, unsupported by 
avy system of feeding, causing the spongi- 
n.-s at the heart and very evident fracture at 
the neck. 

Mortars such as shown at Fig. 27 were 
formerly cast solid, with a shrink head from 

ip. The head was afterwards turned off 
and the casting bored out to the broken 
lies. And yet, with the head cast on, as 
shown, it was never deemed advisable to risk 
a cast without keeping the heart free from 
scum, so that a constant supply of hot iron 
could be introduced to fill up the space 
which gradually forms as the shrinkage 
takes place. 

Now in the ball shown at Fig. 25 we en- 
d-avor to reach the heart of the casting 
through the riser A, which is made uo Jarg- 
er than will just serve the purpose of feed- 
inz the ball, (In the former instance no 
riser was supposed to be on.) If the mold now 
under consideration was Jeft to take its own 
course after being cast, the natural feeding 
would occur as long as the iron in the neck 
of the riser remained fluid; but, as shown by 
the shaded lines, by the time the neck was 
solid there would still remain a considerable 
area of iron in a molten condition, and it is 
at this juncture that the rod B gets in its 
fine work by simply keeping open a com- 
munication between the upper and lower 
bodies by a constant supply of hot iron from 
the cupola. This is not, as some seem to 
think, a sort of pumping or forcing of the 
iron below; the motion of the rod exercises 
no influence whatever, only to preserve ¢ 
free channel through which the hot iron can 
pass into the shrinking mass below. 

Excellent results may be obtained by 
pressure feeding sometimes, as illustrated at 
Fig. 28, which figure is intended to show 
how to feed the solid rim of a gear blank by 
“freezing” the runner A, immediately the 
mold is full, and afterwards pouring hot 
iron alternately down risers B and C, so reg- 
ulating the operation that the body of metal 
below at D may be kept in motion as long as 
it remains in a fluid state. 

The possibilities of making such a casting 
solid by this method of feeding are consider- 
ably enhanced by the augmented head press- 
ure, which in this instance is 1 foot 6° more 
than would be the case ordinarily. Still it 
must be evident even to the least observant 
that this method has its limits of usefulness 
clearly defined, and can only be resorted to 
when the riser and casting are of equal mag- 
nitudes, or nearly so. 

When this is the case the process of solidi- 
fying proceeds equally and uninterruptedly 
from the outside, at both riser and casting, 
the shrinkage of the contracting mass being 
inade good at every step by the constant and 
increasing pressure of liquid iron, which is 
being forced through from above; but it 
must be observed that certainty of results 
can only be reckoned on when this entire 
operation is continued until the point of con- 
gelation is reached. 

As proof of the above, let a riser of the 
same dimensions be applied to a body of 
larger area, and, no matter how hot the sup- 
ply or how high the pressure, the riser will 
have congealed long before the heart of the 
casting, as is clearly demonstrated at Fig. 25, 
making it absolutely imperative that the 
teeding rod be used, as heretofore explained, 
ir that pressure and area of riser be increased 
ommensurate with the increased magnitude 
if the casting. 
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On the Cultivation of the Inventive 
Faculty by the Solution of Construct- 
ive Problems. 





By LEICESTER ALLEN. 


Further solutions of the problem given 
utin the AMERICAN Macurnist for July 
28th have been received. A very neatly 
lrawn and clearly explained solution has 
een sent in by Mr. Walter Gribben, of 
Brooklyn, N. Y. The explanation, however, 
would have been somewhat easier to follow 
had letters of reference been used by Mr. 


Gribben, and, while otherwise quoting his 
own language in the explanation, I have 
taken the liberty to supply these. Mr. 
Gribben writes : 

‘* The constructive problems that have ap- 
peared from time to time in the AMERICAN 
MACHINIST have interested me greatly, and I 
thought I would try and devise a solution 
for the one propounded in the issue of July 
28th. 

‘* After some preliminary drawing, I as- 
sembled the thing as a whole, Fig. 1, but if 
I were drawing it again I woula either make 
it revolve in the opposite direction, or else 
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you to determine whether or not they fall 
within the prescribed limits.” [The num- 
ber of mechanical elements are well within 
the number named. L. A.] 

‘* Figs. 1 and 2 are full size. 
are half size. 

‘‘The apparatus consists of a vertical 
shaft A, carrying a driving pulley B, a gear 
C of seventy-two teeth, and a releasing cam 
D, shown developed in Fig 8. The seventy- 
two gear B drives another, Z, of sixty teeth, 
fast on the shaft of the lifting cam F, shown 
developed in Fig. 5, in plan in Fig. 6 and in 
elevation in Fig. 7. This cam and shaft I 
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72 teeth 
20 pitch 























Developement of cam 
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Fig. 10. 





place the supporting column on the other 
side of the shaft, that is, the side toward the 
observer, so as to bring the strain of the 
roller in Fig. 9 towards the column instead 
of away from it, as I have drawn it. 

‘*T construed the words of the problem to 
mean that thee was no appreciable rest be- 





tween the rotation and lowering of the hub. 
| I have let the hub drive the shaft, and have 
| allowed the hub to gravitate at the end of 
| its rotation, no limitation having been fixed 
on these matters I have selected one-fifth 
of aturn for each rotary movement of the 
hub., Iam unable to decide upon the num- 
| ber of mechanical ‘elements,’ but will leave 
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Elevation 
| Fig. 19. 


SOLUTION OF CONSTRUCTIVE PROBLEMS. 


have shown all in one piece; but it would 
have made a better construction to have a 
hub and a set-screw on the bottom of the 
cam. The top end of this shaft is bored out 
to receive a journal turned on the bottom 
end of the given spindle shaft. The shoul- 
ders at the extreme top and bottom bearings 
prevent any end motion. Surrounding the 
lifting cam F'and its shaft is the stop cylin- 
der G and its tubular shaft HZ, shown as 
formed in one piece. The stop cylinder is 
shown developed in Fig. 3, in plan in Fig 
4, and in elevation in Fig. 9. The stop cyl 
inder has a stud @ driven tight in one side, 
the projecting part of the stud carrying two 


loose rollers } 4’, the roller } playing in a 
slot in a bracket ¢ attached to the column J, 
allowing the stop cylinder @ to rise and fall, 
but preventing it from turning. The 
6’ travels in a groove of the lifting cam D. 
‘*The stop cylinder, besides five equally- 
spaced slots, dd, ds, etc., has a plain groove 
e turned in its inner face near the bottom, in 
which travels one arm of the bell crank f, 
pivoted to the bottom of the lifting cam 
(bearings not shown). It might be well to 
provide the short arm of the bell crank with 
a roller, but it will hardly be necessary if 
the bell crank rock-shaft be made «as long as 
the space will permit. The lifting cam F'is 
divided into three (not necessarily equal) 
parts, a lower rest, a rise, and an upper rest. 
The fall is abrupt. 

‘*In the position of parts shown in Fig. 1, 
the period of lower rest has just begun. 
The lifting rotates under the given arm 
(which is shown in one of the slots of the 
stop cylinder, and hence cannot revolve), the 
arm remaining down while the lifting cam 
is making one-third of a turn ; then, while 
the lifting cam is making another third of a 
turn, the arm rises in the slot. While the 
last one-third of the lifting cam is being 
made, the arm remains at rest, being held 
from rotating by the ratchet shaped tooth g 
of the stop cylinder. At the end of this 
period of rest the roller will have arrived at 
the lowest point of the releasing cam, and 


roller 


the stop cylinder will have been lowered 
sufficiently for the arm to pass over the 
ratchet-shaped tooth g, lowering the stop 
cylinder, also causing the long arm of the 
bell crank to come in the path of the angle- 
piece A riveted to the side of the arm, and 
rotate the arm as well as support it against 
falling. 

‘*By the time the arm has rotated over 
one fifth of the circumference of the stop 
cylinder, the latter will have attained its 
normal height, and brought another ratchet- 
shaped tooth in the path of the arm to stop 
its rotation, besides throwing the bell crank 
into the position shown in Fig. 1, and allow- 
ing the arm to drop. 

‘* You will notice all movements, except 
the dropping of the arm, are positive. In 
the gear wheels the pitch cylinders are only 
drawn, to save labor in drawing.” 

This is a movement that evidently has 
been very carefully thought out. The princi- 
ple of the device can be made to operate for 
a wide range of particular cases. An analy- 
sis of these possibilities sent in by Mr. Grib- 
ben is very interesting and instructive In 
addition to the explanation above quoted, he 
Says : 

‘Although I have shown the device ar- 
ranged for one-fifth of a turn of the hub 
during each cycle of movement, it could be 
adapted for any other fraction of a turn just 
as well. 

‘* The stop cylinder should have the num- 
ber of the slots equal to the denominator of 
the fraction expressing the portion of a turn 
the hub is to be given, and the gears should 
be in the ratio that the denominator of this 
fraction bears to the swm of the 
and Thus, in the drawing 
(arranged for one-fifth turn) the stop cylin- 
der has 5 slots, and the gears are in the ratio 
of 5to 6. Hadit been desired to give the 
hub ? of a turn each time, the stop cylinder 
would then have 9 slots, and the gears be in 
the ratio of 9to 11. For 3 of a turn the 
stop cylinder would have 21 slots, and the 
gears be in the ratio of 21 to 25. 


numerator 
denominator. 


‘* This rule also holds where it is desirable 
to give the hub more than a whole turn each 
time. For instance, if, after the lower rest, 
rise, and upper rest, the hub was to be given 
1g = § turns, then the stop cylinder would 
have 8 slots, and the gears would be in the 
ratio of 3 to 8. Where the numerator of 
the given fraction is 1, the releasing cam can 
be made as I have drawn it; but where the 
numerator is greater than one, the releasing 
cam will have to be so made as to allow the 
stop cylinder to stay down long enough for 
the arm to pass over the requisite number of 
teeth. 

‘‘The length of the lower rest on the re- 
leasing cam can be found by dividing the 





numerator of the given fraction, less one, by 
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the sum of the numerator and denominator. 
Thus for ? of aturn of the hub, the lower 
rest on the releasing cam would have to last 

For 34, of 
rest of the 


through ;/; of the circumference. 
a turn of the hub the 
releasing cam would last through ,*; of the 
entire circle. Again in the case where the 
hub is given 1} or § turns each time the 
lower rest on the releasing cam will occupy 


lower 


4 or + of the circle. 

‘*The relative duration of the upper and 
lower rests of the hub and the time of rising 
can, of course, be varied by changing the 
angular values of the rise and rest on the 
lifting cam. In the arrangement I have 
shown in the drawing, the hub would always 
fall at practically the same speed, regardless 
of the speed of the driving pulley. It has 
occurred to me, however, that the fall on 
the lifting cam need not necessarily be 
abrupt, but can be as gradual as the rise, if 
desired.” 

If any further confirmation of the mental 
discipline the solution of mechanical prob- 
lems affords were needed, the explanation 
and analysis of Mr. Gribben’s device, as 
above given, would supply it. I ask a 
candid consideration on the part of skeptics 
(if there be any skeptics) of the question 
whether such a solution, wrought out with 
painstaking, and such an analysis, grasping 
exhaustively, as it does, the numerous par- 
mechanical move- 
not as likely to 


ticular cases to which a 
ment is applicable, is 
strengthen reasoning power, and that other 
important faculty of the mind, the power 
to hold several related things in distinct 
mental view simultaneously, as a problem in 
analytical geometry would be? Will not 
any student, rising from the completion of 
such a piece of work, find himself better 
able to cope, not only with a far more diffi- 
cult mechanical with any 
problem requiring a cultivated intellect for 
its comprehension and discussion? This 
comment is in harmony with the avowed 
intention contained in the first of this series 
of articles—the intention to test—and, if 
possible, to prove the great educational value 
of this kind of mental exercise. 

A very good solution has been sent in by 
Mr. J. K. Love, of Waterbury, Conn. 

Referring to Figs. 10, 11, 12, 18, and 14, 
Mr. Love explains his solution as follows: 

‘“*AsT understand the problem, the hub 
(after each period of rest) is to slide upward 
a definite distance, and remain at rest a 
definite period of time, at the expiration of 
which both the shaft and hub must be hori- 
zontally rotated a specific distance, less than 
a quarter circle, and when the rotation is 
finished the hub lowered without 
rotation, and without rest, to the height it 
occupied at first. What I mean by without 
rest is that, after the rotation is completed, 
the hub is to be lowered immediately. If I 
am in error on this point, it is simply a 
matter of changing the cam to suit the re- 
quirements of the problem.” [Mr. Love 
understands the problem as I intended it to 
be understood. L. A.| 

‘« Fig. 10 is a vertical section of the mech- 


problem, but 


is to be 


anism, showing the method of raising and 
lowering the hub, which is accomplished by 
the internal cam, Fig. 14 (operating by 
means of a roller attached to it), the sliding 
key which is fitted into the spline. This 
spline is made unusually large, for the sake 
of strength. The drawing shows how the 
key is fastened to the hub. The shaft is 
rotated by means of the cam piece, Fig. 12, 
fitted into the circular cavity at a. This 
piece operates to force downward the pin p, 
which engages with one of the pins on the 
index plate, Fig. 11, carrying it around one- 
fifth of a revolution, after which it swings 
back into place, passing over the remaining 
pins until it is again forced downward at the 
proper moment. The plan of the index 
plate is clearly shown in Fig. 11, with the 
method of locking it. Fig. 12 is a view of 
the cam piece. Fig. 18 shows the lines and 
divisions of the cam, The small circle in 
this figure represents the position of the 
roller, while the shaft is rotating. Fig. 14 
shows the cam in section.” 

Mr. Love’s solution isa good mechanical 


eonstruction to effect the movement re- 





quired. Another offered by a gentleman of 
Spencer, Mass., is a simple and good solu- 
tion, which I regret I am forced to omit, as 
it is not accompanied with the name of its 
author. I will retain this, and if the gentle- 
man forwarding it will kindly send his 
address to the editor, I will, if the same be 
forwarded to me, notice the solution in a 
future article. It must be obvious to all 
conversant with the business of publishing a 
newspaper, that anonymous communications 
cannot receive notice. 








Fig. 1. 


Fig. 2. 
An EmeRY WHEEL Borsts. 


be given in the communication; and, if 
correspondents desire it, a fictitious name 
may be used in the publication. As it is 
not unfrequently necessary for me to seek 
additional explanation from the authors of 
these solutions, I cannot establish the prece- 
dent of noticing such as are sent in anony- 
mously. 

A solution sent in by Mr. Geo. S. Currie, 
of Elgin, Ill., is illustrated in Figs. 18, 19, 
and 20. 

The horizontal motion of the hub and 
shaft is effected by a segmental 
gear a, which meshes into a con 
tinuous gear }.on the shaft which 
is to be moved, the latter moving 
vertical direction 
through the hub of the gear 0. 


freely in a 


The lifting of the hub is effected Greer 


by a bifurcated lever of the first 4 











LETTERS FROM PRACTICAL MEN. 


An Emery Wheel Bursts—A Reason- 
able Result, 
Editor American Machinist: 

An emery wheel on a twist drill grinder in 
my shop burst, and the only reason nobody 
was killed is that nobody was in range at the 
time. 

Now, if that emery wheel was defective in 
material, or badly handled, it would be an 


The real name must! old story about which nothing new could be 


said, but I am convinced that the acci- 
dent was due to a defect in the shape 
of the wheel, and was one that can 
be reasonably expected to happen to 
any wheel of that shape, and therefore 
the matter is of general interest. The 
defect exists wherever that particular 
twist-drill grinder is used, and any 
such wheel may burst the way mine 
did, and for the same reason. 

The wheel was of the shape shown 
by Fig. 1, being cupped out to half 
its thickness, so that the twist drill 
being ground could be worked on the 
face A. Now, where is the strain in 
the body of the wheel due to centrifugal 
force? It would appear to me that the wheel 
tends to bend into the shape shown by Fig. 
2, and that a flexible wheel would take that 
shape. 

But the material is not flexible, and there- 
fore there is a breaking strain at the weakest 
point, the point B, where the thickness, and 
consequently the strength, begins to increase. 
When the break comes the wheel should part 
in a ring at B. 








That is exactly what happened. The 
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} le LL rt 
=a 





order, operated by a pin and 
roller playing in a groove of a a 
cam ¢ keyed to the shaft of the 
segmental gear. The develop- 
ment of the cam is shown in Fig. 
20. The period of upper rest 
occurs at d, Fig. 20, and that of 
lower rest ate. A fork /, attached to the 
segmental gear c, engages successively with 
the pins g on the gear 4, to insure the inter- 
meshing of the teeth. While this will effect 
the movement desired, Ido not think it to 
be good mechanical construction to use 
gearing of this character if it can be avoided 
by more positive mechanism. This may be 
a rooted prejudice rather than an opinion 
based upon substantial reason. However, 
as has been reiterated, the solution of the 
problem is not limited to best mechanical 


Pg. 





a 


1 Hard Wood 

















FRICTION WHEELS. 


broken pieces, being placed together as near- 
ly as possible, show as in Fig. 3, the thin 
center broke in a ring, the heavy rim was 
shattered to fragments, and the center piece 
separated into four pieces by radial breaks 
C, which are clean breaks that can be put 
together accurately. 

It seems to me that that wheel burst be- 
cause it ought to have burst, because it was 
carefully planned to burst, and that any 
wheel of that shape may be reasonably ex- 
pected to burst and lay out any poor machin- 
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ForRMING CAMs. 
construction. Perhaps on further reflection 


Mr. Currie can see a way to effect the hori- 
zontal rotation in a more positive manner, 
without changing the lifting mechanism, 
the latter being very simple and mechanical. 
satchel winceees 

A prisoner, for some trifling offense we 
believe, sawed off three one-inch bars in the 
Hudson County, N. J., jail and gained his 
liberty. If he had turned his earlier atten- 
tions to honest matters he would probably 
have been an ornament to the machinists’ or 
some kindred trade. It makes a very mate- 
rial difference how one uses his talents. 





ist who happens to be in the way of the flying 
fragments. I must tolerate the presence of 
a boiler that may burst, because it is neces- 
sary, but if I allow another emery wheel of 
that shape to be run I must hold myself. re- 
sponsible for the consequences, 
GEORGE B, GRANT. 
Lexington, Mass. 


Friction Wheels, 


Editor American Machinist : 

In your issue of August 4th, 1892, F. H. 
Colvin says he would like some information 
about those straight and 


bevel frictions 





that Steam Feed spoke about; but he may pt 
be able to give the information that some « 
else might do. I will state a few facts th 
I know from experience. I inclose a s 
tional view sketch of a pair of. 18’’x! 
paper bevel frictions on a 24§ shaft; also 4 
x11" pulley and shipper collar for worki: ¢ 
shaft endwise by means of lever and si 
able connections. The frictions are to dri 
44x14 bevel iron friction on end of 2}% sha 
the shafts being on a right angle with ea: |; 
other. The angle of frictions in sketch 
not proper, as the angle line should st 
from junction of center lines of shafts. T 
iron friction should be polished with a pi: 
of emery stone. The paper friction slee 
flange here shown is used where size of fri 
tion on small end will not admit of loo 
flange to fit on end of sleeve. In straig 
face and some bevels the loose flange is bour 
to slip on outside of sleeve, which should | 
turned. The paper is cut with a revolvin 
tool in drill press both inside and outside; tl 
tool is on the same principle as a gasket cu 
ter; a hardwood table to be used under th 
paper and on top of drill press table. For 
or five washers of same size may be cut at 
time before changing the tool, so that whe: 
they are put on the sleeve they will resemb! 
a cone pulley, as shown at lower half o 
sketch. For straight wheels they would b 
all cut with one setting of tool. 

The friction paper v ed comes in sheet 
about ,*;" thick, 34’'x46”, It is best to lay 
out sheet with dividers and get the mos‘ 
number of washers possible from each one. 
When the paper is placed on sleeve and loos: 
flange on top a temporary bolt may be 
passed through shaft hole and nut screwed 
down on loose flange; then the bolt holes 
may be drilled through the iron and paper 
with a twist drill. If there is none long 
enough, weld a long shank on an old one. 
The tool that I spoke about in a previous 
issue cannot be beat for the job. The round 
cutter arrangement used twenty years ago 
by one that had a good deal to do wit 
building a saw-millis not what he cracked ii 
up to be. The iron and paper frictions are 
extensively used in the best saw-mills of the 
country, where nothing would answer the 
purpose as well. When they are put in their 
proper places and properly constructed they 
are a success. They would answer in Mr 
Colvin’s case, but my opinion is that the belt 
is better where there is room enough and « 
continuous motion. I know that from ex- 
perience. The wood, and iron cog gears 
would do very well; but where room is lim 
ited and a reversible motion is wanted the 
frictions can’t be beat. As will be seen in 
sketch opposite, motions are obtained by 
shoving the shaft one way and then the 
other, making one paper wheel to bear 
against the iron, or driven one at atime; it is 
customary to make the paper friction the 
smallest. In straight-face frictions, eccen 
tric or sliding boxes may be used in getting 
the contact of frictions. The arrangement 
shown in sketch is in practical operation. 
The frictions are able to handle the power 
transmitted by 10” belt on driving pulley. I 
have no formula at hand for the power of 
frictions, but would be pleased to see one. 
The practical experience I think goes a long 
ways in designing paper and bevel frictions. 
1 might write a good deal about the subject, 
but for fear it would not be interesting, and 
infringing on too much valuable space, | 
will make this article short. There may be 
some one that can give the subject more just 
ice; but if Mr. Colvin is building some fric- 
tions, we will say bevel, when he has deter- 
mined the size of them it will be an easy 
matter for him to lay out the proper angles, 
and proceeding as I have stated I think he 
will find no trouble in building and running 
paper and iron frictions. 

STEAM FEED. 


Forming Cams, 
Editor American Machinist : 

In reading the articles on cam movements, 
by A. D. Pentz, he shows Fig. 10, in Sep- 
tember 15th issue, as the best practice in 
making cam models, but I beg to differ with 
him, as the accompanying sketch will show. 
Where he has the curves on the edge of the 
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cam to contend with I have not, as I use flat 
pl tes; the cam curves developed upon them, 
an | fastened to the slide @. As the worm 
cc otrols the movement of both the spindle 
ani slide, the speed is the same in both. 
T!.« slide A can be fastened to any milling 
m chine platen; a pin witha roll is driven 
in’) it, and passes through the cross-slide to 
th former, which drives the spindle head 
B 3 forward or back as the spindle rotates. 
T: ec length of the formers is the circumfer- 
en e of the worm gear on the pitch line plus 
wi at is necessary for fastening. In using 
th» fixture you would have to keep this in 
miidin timing cams, as the same length of 
fo. mer does for all sized cams. By hinging 
he:d B, and removing slide C, and replacing 
by angle plate D with roll on, and placing 
former on spindle extension, you can cut 
avy shape or kind of cam with the same fixt- 
ul This may be an old idea, but was 
new with me. C. F. SMITH. 


Flies and Drawing Ink—Learning— 
American Boasting. 
ior American Machinist : 

has been my experience to find flies 
viih a very decided penchant for Higgins 
drawing inks, and have found muriatic acid 
cood antidote to drive them back to their 
proper sphere. I tried hartshorn, but don’t 
know whether the fies became accustomed 
to the combination or évaporation took place. 

| take exception to your rubbing fresh 
ink every morning and noon, because it 
takes time; time is money, and, furthermore, 
a draftsman cannot ‘think ” and rub ink at 
the same time. , 

W. goes at the kerrel of the nut in good 
shape in his ‘‘ Practical Talk to the Boys.” 
The apprenticeship question is one that 
demagogue workmen and fool employers 
always try to combat and surround with 
mystery. My advice to the young man de- 
termined to succeed as a mechanic, is to go 
onand up. Don’t ch: age from your present 
place for the sake of more pay, but if you 
are not learning now, change to the shop 
where you will learn, and opportunities be 
given for you to learn. 

I would just like to say one thing on the 
“American Boasting” discussion Mr. 
Sweet has not said one word about any other 
nation’s boasters. I have put a Yankee and 
an English engineer together, and two 
greater braggarts I never listened to; they 
had performed wonderful things, but not 
half so great as they imagined. The Scotch- 
mau does not brag much; he is after pelf. 
The German is a combination of the Eng- 
lishman and Yankee in boasting, and excels 
his English brother in copying and purloin- 
ing the products of others’ brains. But the 
nervy Frenchman, with his electric waltzing 
from alpha to omega in mechanics, aud back 
again, searching for ways and means to ac- 
complish desired results, without ever telling 
us who he was or where he came from, and 
his more slow-going, colder blooded brother 
mechanics from Norway and Sweden have 
always been my ideals. Being a student of 
human nature, as well as a mechanic, I have 
long noted these things, and feel that my 
friend Sweet is perfectly justified, so far. 
There is an old and true proverb, thusly, 

ile that humbteth himself shall be ex- 
alted.” This been Professor 
maxim throughout his mechanical life, and 
unconsciously too, I think. How many of 
us who stand ready to score and criticise his 
honesty in ‘‘ giving the devil his due” can 
siy the proverb fits us ? 


is 


= 


= 


has Sweet’s 


THE OLD Man. 


American Boasting. 
litor American Machinist : 
‘Spare the rod and spoil the child” is 
rhaps one of the most practical proverbs 
the language; at all events it is so, without 
ubt, in the opinion of the child. 
American machinists are favored in hav 
g so judicious a wielder of the rod as they 
ossess in the person of Prof. Sweet. To be 
rought to task for one’s shortcomings is a 
lost salutary exercise, and cannot fail to 
‘nefit. Asa rule, if you want to know your 
ilings, and have them shown up full size, 
is only necessary to apply to one’s neigh- 














bors. Now over herein the old country I 
believe I should be safe in saying that nine 
persons out of ten, if asked the question, 
wouldsay: ‘‘Americans! Why, of course, they 
are all boast” ; they would probably say so, 
whether they knew anything about Ameri- 
cans or not, as it is generally accepted as an 
axiom on this side the water. Where there 
is smoke one is justified in suspecting fire. 
Personally, however, I believe that what 
we so generally put down as brag on the part 
of our American cousins is more a matter of 





than we find their prototypes over here to 
be. There are few civilized countries who 
do not possess some, perhaps many reasons 
for national pride, and which may be far 
from the region of boast ; but in this matter 
it is for we machinists and engineers to con- 
fine ourselvesto our profession. Myself, as an 
engineer, I ignore the demarkation of terri- 
tory; as an engineer I claim the world as my 
country, and all engineers as my countrymen. 
I feel nearer akin to that brown-skinned fel- 
low-creature and fellow-machinist who made 























Fig. 1. 
New MILLING 


habit, a national habit, than a real intention 


to boast. If we get down to the bed rock of 


the thing, the real intentional boast, I believe | 


we should find as great a proportion, especi- 
ally of mechanical boasters, in Great Britain 
asin the United States; at all events, if not 
boasters, individuals who possess a most gi 
gantic opinion of themselves, which amounts 
to the same thing, and unfortunately we 


generally find that this class of people base | 


their 
foundation, and that real merit loves seclu 
sion. It isto be hoped that those Americans 
who do boast are more justified in doing so 


pretensions on a most quicksandy 


MACHINE. 


the curious ball, or to that African smith 
who forged those curious chains, or to that 
American who made that highly-finished 
automatic screw machine, than I do to my 
lawyer neighbor next door, and wherever 
my profession achieves a triumph of ingenu 
ity, of skill, of accuracy and finish of work- 
manship, I share in the pride of it—it may be 
'in my own little works, it may be in India, 
Japan, Germany, America, I care not where; 
I do not quarrel as to what particular country 
belongs the honor of the steam engine, the 


pleasure, not the boast, is ours, we machinists 
and engineers. 

As machinists we are working in different 
countries and under different conditions, We 
may learn from each other and admire each 
other’s good work. Our endeavor should be 
by our works to show the best that can be 
done under the conditions we are placed in. 
It is our destiny, more than that of any other 
profession, to alter the face of the world, to 
open up and. utilize 
benefit of mankind. 


resources for the 
You of us in America 
are showing us how to make machine tools, 


her 


Corliss engines, ete., and how to illustrate 
them and print their description, and you 
have shown us the way in systemati¢e produc- 
tion, which is the best thing, perhaps, you 
We others in the rest of 
the world are also doing something; let us 


ever have shown us. 


waste no time in boasting of what we have 
done, but show the world how much better 
we can do. 

FRANK LEsTER, M. Inst., M. E. 


England. 
——_~eqgpe—_—__—_ 


New Milling Machine. 


The accompanying illustrations show a 
new milling machine, and a patented circular 
milling attachment recently put on the mar- 
ket by the States Machine Co., of Hartford, 
Conn. 

Fig. 1 shows the milling machine, and, as 
will be seen, its construction possesses stabil- 
ity, compactness and simplicity ; it also em- 
braces some new and advantageous features. 
The frame, including the arm supports, is 
one solid casting, and designed to resist with 
safety all strains to which it may be sub- 
jected. The cylindrical arm is placed 12 
inches above the spindle center; for large 
machines it is 54 inches diameter. Its bear- 
ing extends throughout the whole width of 
frame, and the arm has a large range of 
adjustment. The pendant is loose, and is 
also adjustable, so that it may be dropped 
inside of the work, where it cannot be swung 
in. The back gears lie entirely inside of the 
frame, and are out of the way. 

The main spindle is large in proportion ; 
it runs in double-tapered steel bushings, 
hardened and ground to fit, and provided 
With means for taking up at both ends of 
the bearings. The end of the main spindle 
is not only bored out tapered, but it is 
threaded, and has a 4 inch collar turned out 
of the solid spindle stock against which the 
cap screw arbor shoulders, giving the tool 
exceptional cutting capacity and strength, 
The cap arbor is shown in the figure, in- 
dicating its comparative size. 

The knee is gibbed square to the frame ; 
its wearing surface is large, and means are 
provided for taking upon both edges. At 
the center of its weight it is supported by a 
2inch screw, which is’ stationary in the 
frame, thereby avoiding the necessity of 
cutting a hole in the floor. The elevating 
adjusting screw is at the top of the knee, 
geared 20 to 1 by double gearing, making 
the adjustment, as well as the up and down 
feed, extremely sensitive and casy, 

The platen has three large T-grooves, 
which are open at the ends, without any 
overhanging parts. The capacity of the 
platen is comparatively large. The feed is 
exceptionally strong; it is taken directly 
from the end of the main spindle by a worm 
running in oil, and transmitted through 
patented universal joints. 

Fig. 2 shows the circular milling attach- 
ment in working position, and clearly indi- 
cates the simple manner of transferring the 
feed motion from the pla‘en to the attach- 
ment, whereby all the changes of feed of the 
machine can be given to the attachment, 
which can also be fed either automatically or 
by hand, 

The attachment is adapted to take two 
pieces of work, one at either end, Any 
circular work, such as gear blanks, spur or 
bevel wheels, grooved pulleys, etc., from the 
smallest diameter up to 16 inches, can be 
milled to a finish two at a time, thereby ob- 
taining exact duplicates, which is frequently 
a great advantage. It is claimed that ina 
given time a greater amount of duplicate 
work can be turned out with this attach- 
ment than with any engine lathe. 

For irregular work, such as cams, etc., 
the same attachment is used with a sliding | 
base. The former roll is held by a bracket 
from the base, and the arm and pendant 
hold it from the top. The spring on short 
turns, frequently found in cam cutting ma- 
chines, is here claimed to be impossible, and 
consequently true work is obtained. 

The States Machine Co. manufacture five 
styles of these machines, including full 
universal machines with back gears, and 
plain milling machines without back gears, 
but all are designed to do straight, circular 





electric dynamo, or any other mechanical 
| triumph over nature; the honor is ours, the 


and irregular milling. 
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Steam Engineering. 


In steam engineering, that is, in the con- 
struction of steam engines, more mistakes 
have, probably, been made by men bright in 
general engineering matters than in any 
other branch of engineering. Thousands of 
steam engines have been made that have 
proven failures because their originators 
have failed to profit by the experience of 
others. Something that looked immaterial 
has been omitted and practical failure has 
resulted. 

In respect to the Corliss engine these fail 
ures have been rare, because that great engi- 
neer has been so closely copied. His inven- 
tion related to important innovations, and 
the efforts at improvement have been in 
minor particulars, the main principle always 
being in view. And it was the employment 
of that principle that made the success of 
the Corliss engine. 

The reason, as it appears to us, why so 
many failures have been made, is because of 
the lack of definite knowledge pertaining to 
the science of steam engineering. 

For example, it was for a long time a dis- 
puted point as to the economy of compound- 
ing condensing engines, and there is even to- 
day a dispute amongst engineers as to the 
cause of this economy. This we have previ- 
ously referred to, we believe. The point is 
that if there had been exact knowledge on 
the essential point there would not have 
been, and would not now be difference in 
opinion on the subject. 

The more common opinion is that the 
gain in compounding condensing engines is 
due to less cylinder condensation, but we 
do not know much, only in a general way, 
about cylinder condensation. When it comes 
to the transfer of heat as between two bodies 
of unequal temperature, there is difference 
of opinion, and so on all the way through, 
there is this lack of definite knowledge that 
would apply to steam engine construction. 

The knowledge necessary to reduce steam 
engine construction to as near a science as is 
practicable can undoubtedly be had, but 
only through costly and delicate experi- 
ments. Isolated experiments, such as we 
get from time to time, however valuable they 
may be, can never be patched together in a 
way to build up a science. Conditions al- 
ways differ, and lack of knowledge of the 
influences of these variations in conditions 
always stands in the way. To establish a 
science there must be no speculation in the 
matter. Nothing but hard facts will an- 
swer. 

While expressing no opinion as to the rela- 
tive merits of high and low-speed engines, 
it is safe to say that the figures used some 
years ago in the discussion of the subject, 
pro and con, were, at the best, delusive. 
What seemed to be proved by figures ap- 
peared to be disproved by practice, leaving 
the question as unsettled as ever. 

The various questions in steam engineer- 
ing, as intimated, must be settled otherwise 
than individually. They must be settled by 
some competent body, like the American 
Society of Mechanical Engineers. Perhaps 
the undertaking is one too large for this so- 
ciety to undertake at present, but some time 
it will come in contact with it. 

—_> 
An International Brotherhood. 








No question which has been discussed in 
our columns fora long time seems to have 
called out more views than that which was 
presented by Prof. Sweet, and in which he 
designed to show—not that we had not done 
anything here that was particularly credit- 
able to us, as some of his critics seem to have 
assumed, but merely that we were’too apt to 
overlook what others had done, and to be a 
little too much inclined to magnify our own 
achievements. 

And among all the letters we have received 
on this subject from both sides of the water, 
we must say that we like the spirit of that 


iby Mr. Frank Lester, which appears else- 


where in this issue, best. 

It ought to be, and in fact is true, that en- 
gineers and mechanics of all countries are in 
a sense more closely bound together than are 





the different people of any one country. We 
entertain in this office engineers and mechan- 
ics from all parts of our own and other coun- 
tries in which machinery is used, and we 
can testify that your genuine machinery me- 
chanic and mechanical engineer is a royal 
good fellow, whether his home is in America, 
England, France, Germany, Italy or else- 
where, and we ought all to be more inter- 
ested in the advance of the profession than in 
bickerings about which particular nation is 
ahead. When we hear of a new triumph of 
mechanical science ina European country, 
let us rejoice over the advance of engineer- 
ing science rather than regret that our par- 
ticular political division of the world cannot 
or does not monopolize all the glory. 
———_ oe 

The papers recently contained accounts of 
two fatal crossing accidents occurring on the 
same day—one in Cincinnati, the other in 
Orange, N. J., and in both of which street 
cars were struck by railway trains. Accord- 
ing to the published accounts the flagmen 
failed in both these cases to do the duty 
assigned them, and for which they were em- 
ployed, the one in Cincinnati mistakenly 
thinking the street car had plenty of time to 
get out of the way, and the one in Orange 
failing utterly to either think or do anything 
except to close the gates after the collision 
had taken place. 

Probably nothing but the abolition of 
grade crossings will do away with such acci- 
dents, but in the meantime the devising and 
adoption of some automatic signal, by which 
a train would announce its approach to the 
flagman, and all others near a crossing, 
would, it seems, at least greatly lessen their 
frequency. : 

Another thing to be noticed is that in the 
case of the Orange accident, at least, it 
would have been avoided had not the horse 
drawing the car become terror-stricken, and 
refused to budge after drawing the car 
squarely upon the track. This is no new 
thing for a horse to do, and were it not for 
the fact that we are accustomed by long 
usage to the vagaries and uncontrollable 
panic of horses, the fact would be more 
generally recognized that travel by them is 
really more dangerous than by any other 
method yet devised by mankind. 

——-—-- e@pe --——- 

All unfortunates who live within a mile of 
a great railroad yard or in the neighborhood 
of a great manufacturing center have reason 
to complain at the excruciating use to which 
the steam whistle is put in this country. 
There are whistles of all sorts and kinds 
which he may expect to hear from locomo- 
tives at least three times every minute all 
night. Then there are engineers who will 
contrive to wind up their efforts at whistling 
with an unearthly serpentine screech that is 
productive of the nightmare in the third 
degree. From about five o'clock in the 
morning the stationary engineer begins to get 
in his work. First his desire is to wake up 
the workmen—or perhaps their wives—then 
there is the call to breakfast and about two 
other calls before the wheels are started. All 
this whistling may be necessary, but we have 
doubts on the subject. 

eS 

John A. Hill, one of the editors of Loco- 
motive Engineering, has been doing up 
Europe in a trip extending through several 
weeks, and he felt constrained to write as 
follows of his observations of railroading in 
Germany : ‘‘ There are about three times as 
many men around as you will find in Amer- 
ica” Now, if the pay of the individual 
railroader in Germany is multiplied by three, 
it will probably be found that railroading 
costs just about as much there as here, and 
this will, we think, be found the case in the 
instance of many other industries, not only 
in Germany, but in all Europe. The Ameri- 
can workman gets more pay per day and 
does more work. This is not true in all in- 
stances, but it is in the majority of cases. 

2 => 4 

One of the special desires of the inhab- 
itants in most western cities, and in some 
eastern cities, is a smoke-preventing device 
for steam generators. 


Mechanics have ex- 
pended much time and energy on the prob- 





lem, bat success has not kept pace with | \e 
efforts. Results have not been practica 
better in England, except that they h: 
more mechanical stokers in use there th) 1 
here. An English manufacturer, who hj 
spent much time and money in experim« 
ing, once told the writer that a good firem y 
was the best means of preventing sm: 
he had found, and that it was more satisf 
tory to him to pay an occasional fine than 
trouble himself further with the devi 
brought out. But, of course, this is by 
means conclusive as to the impracticability 
preventing smoke, perhaps at some expe! 
in coal consumption. 
a oe 

The Jersey City Journal says : 

The procurement of anew water supp 
is about to become a fact, and it cann 
occur too soon. An important feature, whi 
the public is insisting upon, is that the wh: 
matter be left open for competition. \ 
single company owns all the water to be s 
cured in this State, and all owners of wait 
should have a full opportunity to subn 
bids. Jersey City wants the best water pr 
curable. plenty of it, and at the lowest pos 
ble cost. It demands a supply independ 
of any other city. If the specifications « 
dered by the street and water board a 
drawn properly, there will be plenty of bi 
ders, and that is what the city needs. 


What Jersey City needs—like many an- 
other city—is good water. The cost of ge 
ting this will be manifested—about five tiny 
over—in less than a month in the increase 
value of property if the better supply come 

SS 


Literary Notes. 


STREET RAILWAYS: Their Construction, Opera 
tion and Maintenance. A Practical Handbook 
for Street Railway Men. By C. B. Fairchild 
Editor of the Street Railway Journal. 


This book treats on subjects relating to the 
transportation of urban and suburban 
dwellers quickly and cheaply. The work i 
not based on theory, but is the outcome of 
actual practice. It describes electric, steam 
air and gas motors, and gives useful informa 
tion and facts bearing on electric traction, 
cable traction, horse traction, track construc 
tion, discipline and rules, charter, franchises, 
stocks and bonds, bookkeeping and_ the 
classification of street railway accounts, and 
general information relating to the operation 
and maintenance of street railways. The 
first chapter will probably be the most in 
teresting one to all who know nothing of, 
but wish to become familiar with the appli 
cation of electricity as a means of transmit 
ting power for propelling street cars, or to 
any one who wishes to become familiar with 
the construction of dynamos and the princi 
ples upon which they work. The subject in 
this chapter is treated in a remarkably plain 
and simple manner, and will enable the be 
ginner to grasp the essential features of elec 
tric traction and lay a good foundation for 
subsequent studies. All the following chap 
ters will be found reasonably complete r 
garding the special subjects treated. W: 
believe that it can be safely said that this 
book will be valuable and interesting, no 
only to the novice, but also to the veteran, as 
it will remind the latter pleasantly of the 
steps by which he attained to his present em 
inence, and may also remind him of thing 
which he should not have forgotten. 

The book contains 426 papes of readin 
matter ; the size of the pages is 9x11} inches 
and the price of the book is $4. It is pul 
lished by the Street Railway Publishin 
Company, World Building, New York. 

We have just received a copy of ‘‘ Poor 
Directory of Railway Officials and Manu 
of American Street Railways for 1892.” | 
contains a list of the officers of all railroad 
in North America, and of the leading 0: 
ganizations auxiliary to the railroad systen 
and a list of officers of South American an: 
Hawaiian railroads. An entirely new feat 
ure of the book isa directory of directors 
which takes up about 110 pages. The stau 
ments of street railroads have been ver 
much elaborated, and for most of the lead 
ing companies are now given in as much de 
tail as the statements of railroads 
The Manual also contains a complete list of 
all railroads 


steam 


projected or which are now 
under construction in the country, giving 
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ortant information to manufacturers or 
deslers in railway materials, as well as to the 
geveral public. The whole has been com- 
pied from official information, and can be 
reed upon. This Manual is a great improve- 
mint upon any previous issue, and will be 
ex eedingly useful to all interested in rail- 
ro. Js, or those who have occasion to refer to 
it. The Manual is published by H. V. & H. 
W. Poor, 70 Wall street, New York. Price 
n given. 


=p: 


ir. Edwin B. Frost contributes to the 
A. ronomische Nachrichten his observations 
the thermal absorption in the solar at- 
sphere, made at Potsdam under the di- 
retion of Prof. Vogel. Secchi, Langley, 
ruls, and others have studied the effect of 
sun’s own atmosphere in absorbing the 
trays, but the results present very con- 
erable discordances. Mr. Frost, aided by 
resources of the Potsdam Observatory, 
constructed his apparatus himself—a thermo- 
pile so modified as to preclude systematic 
errors. His observations were made in Sep- 
tember and October, 1891, and in March, 
April, and May, 1892, and the original paper 
must be referred to for the tabular state- 
ment of results. While earlier observers had 
found the heat radiated from the southern 
hemispbere of the sun to be only three- 
fourths that from the northern, Mr. Frost’s 
work enables him to conclude that the heat 
transmitted from points in the neighborhood 
of the sun’s poles is at present practically 
the same as that from points on the equator 
equally distant from the center of the disk, 
while the difference between northern and 
southern hemispheres, if real, is exceedingly 
small. Of heat radiation emitted from the 
sun and passing along its radius, about one- 
fourth part is absorbed in the sun’s atmos- 
phere ; and the earth would receive from the 
sun, if the atmosphere of the latter were re- 
moved, 1.7 times the present amount. 
eee 

Jersey City, N. J., is, probably, of all 
cities in the world the most completely domi- 
nated by railroads. Recently, when in the 
interests of health a sewer was needed, a 
railroad company defied the authorities in 
the matter of crossing their line, threatening 
to run down any one who was working on 
the proposed improvement. It is such things 
as this that intensify the popular outcry 
against railroads. When a road or two 
assume to own the town through which they 
pass, the people are inclined to inquire if 
they have any privileges. 

ane : 

The latest smuggling move in this country 
isone to smuggle in Chinamen. It is said 
to have its origin in Chicago. It probably 
appears a little strange to the promoters of 
this scheme that the United States, which 
has done the asylum act for the ‘‘ oppressed” 
of all nations, should shut down, to a small 
extent, on the business; hence the attempt to 
beat the authorities. 

——__—_~q@p>e—___—_ 

Away back something more than forty 
years, the chief engineer of the fire depart- 
ment of Jersey City received $150 a year for 
his services. The firemen went on a strike 
tu get his pay raised. The record shows that 
the firemen won. 

= ‘mia 

A new system for ventilating passenger 
coaches is being tried by the Morris & Essex 
Railroad. A current of air is drawn through 
the dome windows, and passes out under the 
floor of the car. 


~ 
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ie 
The rafting of lumber on the western 
ivers is gradually giving way to carrying 
y railroads, Railroad transportation is said 
»be less dangerous, and more sure as to 
me, 
ees 
It is proposed to erect an observatory at 
Niagara Falls which shall be 250 feet high. 
it is to be of steel. Four main columns are 
io constitute the framework of the structure, 
eS ae ence 
Extensive preparations are being made for 
newspaper correspondents who will be pres- 
ent at the dedication of the World’s Fair in 
Chicago next month. 








Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 





(482) A. M. C., Kingston, Canada, writes: 
Please give us the title of a reliable work 
treating on stove molding. A.—We do not 
know of any work treating on this subject. 


(433) J. H. B., Findlay, Ohio, writes: I 
would like to ask if there is a United States 
Standard for keyways. If so, what is it? 
A.—There is no United States Standard for 
key ways. 

(434) The president of the Amalgamated 
Molders asks : Is it true that in England the 
common practice in stove making is to cast 
the stove solid and then bore out the inside ? 
A.—No. 


(435) J. R., Huntington, W. Va., writes : 
Please give in your Question and Answer 
columns the capacity of a tank in gallons for 
a switching engine, as per sketch. A.— 
About 633 gallons. 


(436) A. B., Walden, N. Y., writes : Please 
inform me through your paper of the volumes 
and numbers in which articles treating on 
tool chests have appeared, A.—April 16, May 
7, 14, 28, June 11 and July 2, 1891. 


(437) E. G. J., Camden, N. J., wri'es: 
Please inform me how much a square foot 
of aluminum 3; of an inch will weigh. I 
make it 1.0501 pound. A.—Your weight 
is rather light; it should be 1.21 pound. 2. 
Can this metal be cut with shears? A.— 
Yes. 


(438) J. D., Cleveland, O., writes: Please 
answer through your columns whether there 
is any such thing made as cold-drawn or cold- 
rolled iron or machinery steel ,8;x ;¥, inch and 
fsx inch. If such is made you will confer 
a great favor if you will let me know where 
it is made. A.—Write to Messrs. Jones & 
Laughlins, Pittsburgh, Pa. 


(489) M. I. W., Charlotte, N. C., asks: 
Can you kindly recommend us a book suited 
to put in the shops for the use of apprentices 
—something that tells at what speed to cut 
metals, make calculations for cutting a 
screw, and one which gives general shop 
information? A.—Modern Machine Shop 
Practice, by Joshua Rose, may answer your 
purpose. 


(440) J. L. T., Chicago, Ill., writes: I am 
building an engine with cylinder 2 by 24 
inches ; revolutions per minute, 500; steam 
pressure, 200 pounds ; cut-off at half stroke 
Please give its power. A.—About 3 indicated 
horse-power. 2. Will the engine be large 
enough to drive a boat 16 feet long, 24 feet 
beam and 14 inches draught, carrying three 
persons ? A.—Yes; amply large enough. 


(441) G. 8S. B., San Francisco, Cal., writes: 
In your issue of September 15 you say the 
Journal of Naval Engineers for August should 
be in the hands of all engineers. This sug- 
gests to my mind that it may be possible to 
secure a copy if I only knew where to apply. 
If you can direct me how and where to secure 
a copy you will greatly oblige. .A.—Write to 
the American Society of Naval Engineers, 
Washington, D. C. 

(442) A. D. M., Monmouth, IIl., asks: 
Will a 33-inch pipe flattened to 4 inch, and 
to whatever width it will take, give the 
same result, either in efficiency or economy 





in heating at a low pressure, say 2 or 3 
pounds, as it will when round? If any dif- 
ference, please explain, and why. A.—A 


round pipe of suitable size for the space 
it has to heat will be more efficient, be- 
cause when round it will have a greater 
cross-sectional area than when flattened, and 
therefore the flow of the required amount of 
steam will not be checked, as will occur 
when the cross-sectional area is reduced by 
flattening. The economy will also be in- 
creased by using the round pipe, because 
less weight of pipe will answer the pur- 
pose than is required with a flattened pipe. 
The truth of these statements will be ap 
parent when it is remembered that by flat- 
tening the pipe, so as to close up the inner 
area, the pipe will be of no use, and will 
have neither efficiency nor economy. 


(448) L. F. A., Phenix, R. I., writes: 
Please give the force with which a weight of 
300 pounds, free to fall through a distance of 
8 feet, will strike a body. Also give the way 
of computing the force. A.—The force with 
which a weight will strike a body depends on 
one of two conditions ; first, it may depend 
on the distance through which the weight 
moves during contact with the body ; or, 








second, it may depend on the time of con- 


tact. Suppose that, according to the first 


.| condition, the weight moves through 1 inch 


from the time it touches the body up to the 
time it comes to rest. In this case we must 
find the stored up energy in the weight after 
it has fallen 8 feet. This is numerically 
y 2 
equal to bh in which W denotes the 
64.4 
weight of the body in pounds, and ¢ the 
velocity in feet per second of the weight 
when it has fallen 8 feet; the square of this 
velocity is fonnd by multiplying the height 
through which the weight has fallen by 64.4, 
hence the square of the velocity is equal to 
8 x 64.4 = 515.2, and therefore, according 


> 


to the formula z ., we have for the stored 
300 515.2 
64.4 
The weight cannot come to rest until the 
whole of this energy has been expended, and 
if the weight moves through 1 inch = yy, of 
a foot before it comes to rest, the average 
force with which the weight strikes the body 
must be equal to 2,400 + ;'; = 28.800 pounds. 
If we take time of contact into account ac- 
cording to the second condition, then we find 
the average force by the following formula : 
ro. IW © < 
T= 393% ss 
in which f denotes the average force in 
pounds ; *, the velocity in feet per second the 
weigbt has attained at the end of the fall of 
8 feet, and ¢ the time in seconds. We have 
already found the square of the velocity to 
be 515 2, hence the velocity v is equal to the 
square root of 515.2, which is 22.7 feet per 
second (very nearly). Atthebe inning of the 
contact the velocity is 22.7 feet and at the end 
of contactit is 0; hence the average velocity 


22.7 A 
= 11.35 feet 


up energy = 2,400 foot-pounds. 


during contact is per 
second, and if the weight during contact 
moves through a distance of 1 inch = 75 of a 
foot, the time of contact will be ,'5 + 11 35 = 


. of asecond. Substituting these values 


11.35 
for the symbols in formula (2) we have 
oo 
300 R24 
39.9 X 1 = 28,800 pounds, 
: 136.2 


which is practically equal to the first result. 


(444) H. W., Oswego, N. Y., writes: 
Kindly give me the following iuformation : 
How is the hectograph made, and what pro- 
portions are used in making the same? I 
have great need for the use of one, and would 
feel thankful if you would answer me 
through the columns of the AMERICAN Ma- 
CHINIST. .A.—In general terms the hecto- 
graph consists of a tray filled with a jelly- 
like composition. Any imprint made upon 
the surface with aniline ink can be trans- 
ferred to paper by simple pressure. The 
tray filled with composition is called the 
tablet. It is thus prepared: The tray may 
be made of tin, or even pasteboard or paper, 
and should be about one-half- an inch deep. 
It may be made of any length and width, 
according to the work it is todo. The com- 
position is made from the best gelatine and 
glycerine. One ounce by weight of gelatine 
is soaked over night in cold water, and in the 
morning the water is poured off, leaving the 
swelled gelatine. Six and one-half fluid 
ounces of glycerine are now heated to about 
200 degrees Fah., on a water bath preferably, 
and the gelatine is added thereto. The heat- 
ing is continued for several hours. This 
operates to expel the water and to givea 
clear glycerine solution of gelatine. The 
composition is then poured into a tray which 
must be perfectly level in order to obtain a 
surface nearly even with the edges. It is 
then covered so as to keep off the dust. The 
cover, of course, must not come in contact 
with the smooth surface. In six hours it 
will be ready for use. The original copy 
that is to be reproduced is made upon ordl- 
nary paper with aniline ink. One formula 
for the ink reads as follows: Aniline violet 
or blue (2 R. B. or 3 B.), 1 0z.; hot water, 7 
0z.; dissolve. After cooling add alcohol, 1 
fluid oz., and glycerine, } fluid oz., a few 
drops of ether and a drop of carbolic acid. 
Keep in a corked bottle. The writing is ex- 
ecuted with an ordinary steel pen. The 
lines should be rather heavy, so as to show a 
greenish color by reflected light. The sur 
face of the pad is slightly moistened with a 
wet sponge and is allowed to become nearly 
dry. The paper is then laid upon it and 
smoothed down. Thisis best done by plac 
ing a second sheet over it and rubbing this 
by the hand. No air bubbles must remain 
between the copy and the tablet, and the 
paper must not be shifted. It is allowed to 
remain for a minute or less, and is then 
raised by one corner and stripped from the 
gelatine surface. It will have left the re 
versed copy of its inscription perfectly repro- 
duced upon the tablet. At once a piece of 
ordinary writing paper is laid upon the tablet, 
smoothed down and stripped off, when it will 
be found to have taken with it a complete 
copy of the inscription or writing. This is 
repeated over and over again with another 
sheet of paper until the ink on the pad is 
exhausted, Fifty or more good copies can 





be thus obtained. As soon as the work is 


completed the remains of the ink should be 
washed off with a moist sponge, and the tab- 
let, after drying a little, will be ready for a 


second operation. Some practice is required 
to ascertain the proper strength of the writ- 
ing and degree of wetness of the surface. 
When the gelatine surface becomes impaired 
it can be remelted in a water bath if it is not 
too dark from absorption of ink. The above 
has been taken from the little book entitled 
‘** Rubber Hand Stamps and the Manipulation 
of Rubber,” by T. O’Conor Sloane, A. M., E. 
M., Ph. D., in which other receipts for the 
above process are given, besides much useful 
information relating to other matter. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later thaz. 
Saturday morning for the ensuing week's tssue. 





























An odontograph for next to nothing on page 20: 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Forming Lathes, Mer. Mach.Tool Co., Meriden, Ct. 

Ideal Drawing Stands. M. C. Hammett, Troy, N.Y 

A. D. Pentz, Consulting. Tools. Elizabeth, N. J. 

Tool Holder: Armstrong Bros. Tool Co., Chicago. 

New lists of cutters. Brown & Sharpe. 

‘“Bradlev’s Power Hammers, the best in th> 
world.”’ 20 sizes. Bradley & Co, Syracuse, N.Y. 

“The Bulldozer,” a new departure: forging by 
pressure. M’f'd by Williams, White & Co., Moline Il. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core, Randolph Brandt, 38 Cortlandt St..N.Y. 

8S. A. Smith, 23 8. Canal St.. Chicago, Tll., is agent 
for Standard Tool Co.’s Twist Drills. 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O 

J.S. Thurman, M. E.. Indianapolis. Ind., Expert 
Patent Solicitor. Inventions Perfected. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps. vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pullevs. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W.13th St., N. Y. Send for des’n. 

For the Latest Improved Diamond Prospecting 


Drill, address the M. C Bullock Mfg Co., cor. 
Canal and Washington Sts., Chicago, Ill. 


Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York. are putting on the market 
a new alarm speed indicator. Send for circulars. 


25’ “Only Drill Press built on 


82” ‘Ko-rekt’ principles, 
a7" Even if they come from Jersey.” 
42"” Gould & Eberhardt, New Ark, N. J. 


S. W. Card & Co.. Mansfield, Mass., are putting 
on the market a newline of stocks and dies. with 
their patent adjustable dies and guide. S. A. Smith, 
28 S. Canal Street, Chicago, Ill., Western Agent. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


“Binders” for the AMERICAN MACHINIST. Two 
styles—the “* Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 





ope 
Horizontal Tubular Boilers. 


By T. T. PARKER. 

At present, the drift of buyers and build 
ers is toward the flush front setting. This 
style is also more popular with engineers and 
firemen, largely because of the lesser liability 
of sudden development of new cranial lumps 
caused by contact with overhanging front. 
Then the flush front, with its 
with a flying star- 
spangled banner, or perhaps a lion’s head, 


upper doors 


embellished eagle, a 
add to beauty of the scenery, and some think 
enable the boiler to evaporate more water 
per pound of coal. 

It was considered good practice with the 
overhanging front to put in the front head 
with the flange out. Many claim this man- 
ner best, on account of stiffness near the 
| ange. while others did not like it, because 
of the corrosion caused by leaks at man 
head. 





With the flush front, now so common, 
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builders are about equally divided regarding 
putting in the front head, 7. e., flanged in or 
out. I believe it to be the best practice to 
flange this head in, and for these reasons: 
Any leakage at man head then run 
quickly away, and not lay in the flange. 
Then with a flanged out head and flush 
front there is almost sure to be overheating 
of the head The the 
door to the head varies with builders, ranging 
20” to 34’ on head. With even 
the lesser amount, and assuming the brick 
work in good order, the heat at this point is 


will 


seam. distance from 


from a 66 


surely too great for a seam unprotected by 
water. Should the boiler be worked hard 
the heat will burn away the lower sheet at 
The brick-work at this point is 
very apt to be out of order, as it is almost im- 
possible to make and keep it fitting snugly 
up to the boiler. But when the brick-work 
is down and neglected, then the heat gets in 
One case 


the seam. 


its work on the flanged out-seam, 
coming under my observation having been 
set up without any brick-work at this point, 
in six months’ time required 48 new rivets 
to keep peace in the family and water in the 
boiler. In other cases new heads, sheets and 
patches have been the direct effect of this 
way of putting in‘the head. Of course, all 
this was job work for the fraternity, but as 
the owners have the bill to pay and now know 
the value of the two methods, they may insist 
on other ideas in future. If you are filling 
out specifications for the new boilers make a 
note of this, and you won’t be bothered by 
repairs in this direction, and the engineer will 
have the worry of watching that brick-work 
taken away. 

se 


Paper Matches. 


A new match is on the tapis at Jonkoping, 
the invention of a Swedish engineer, Fred- 
riksson by name, who has been experiment- 
ing for several years for the purpose of 
simplifying the manufacture of matches, The 
idea in his match somewhat reminds one of 
the rolled-up tape-measure of a tailor en- 
cased in a metal cover, and with only the 
end projecting. There is a metal cover, in 
which is placed a roll of paraflined paper, 
intercépted at regular intervals so that small 
points are formed, On these the igniting 
substance is placed. An end of the paper 
projects from out of the casing, and on pull- 
ing it quickly out, the substance is ignited 
against the small steel plate, and one has a 
match which burns slowly and evenly. The 
metal cover can, of course, be varied in 
accordance with the different requirements 
of its use, and when the paper roll is finished 
a new one is inserted. It is claimed for this 
new kind of match that it simplifies the 
manufacture to a very considerable degree, 
20 men and 80 boys being able to make 
1,000,000 matches per hour.—London In- 
dustries. 


pe 


The Mexican Rurales. 


An American traveling in Mexico cannot 
fail to be impressed by the splendidly 
mounted and equipped bands of cavalry 
guards that dash up to the railroad depots 
and stations whenever a mail train arrives. 
These are the famous Rurales, the flower of 


the Mexican army, to whom General Porfirio 


Diaz, the president, has trusted the railroads 
And 
right proud and jealous are they of the trust. 
Their vocation is to guard the customs on 


and border customs as a special favor. 


the borders, and to protect the railways and | 


trains from robbers and wreckers; and so 
well have they done their duty that no 
money could tempt the most foolhardy ban- 
dit to interfere with the railroads. 

They are a class of men eminently adapted 
to their calling, combining something of the 
cowboy of the plains, something of the 
trooper inured to hardships, and a good deal 
of the dash and splendor of ornamental sol- 
diers. They ride like demons on fiery horses, 
fight like tigers, and coolly smoke cigarettes 
in the face of death. All that is their busi- 


ness, and they fairly revel in it. 

When they had train robbers to hunt, it is 
asserted on authority from the City of Mexi- 
co, they never turned and fled. 


Nor did 


they ever let the robbers slip through their 
fingers. 

A band of three or more is ever ready 
when the train stops. Should the conductor 
or engineer report any interference with the 
train, these soldiers are away at once in quest 
of the offenders. Quite often they ride on 
trains as a guard, so that traveling is done in 
safety south of the Rio Grande. 

Mexico is exceedingly strict in dealing 
with bandits who meddle with the railroads. 
The penalty has been told. But so strict is 
this law it seems harsh, or, in fact, arbitrary. 
| Even the most insignificant act that would 
injure a railway bed assures the same pun- 
ishment. To remove a single spike, to chip 
off a splinter from a tie, is punishable by 
the fusillade of Rurales bullets as much as a 
desperate attempt at wrecking a train is; for, 
small as they seem, it is still a matter for en- 
gineers, not laymen, to determine whether 
such acts would not derail a fast-running 
train.—San Francisco Eraminer. 

————_eagoe—__—_- 
The Pattern Maker. 


No one has ever sung pans to the pat- 
tern maker. We are all ready to offer praise 
to the skill of the machinist who fashions 
metals to exact forms, and brings things to 
gether just as they should come together, but 
who ever says anything about the pattern 
makers’ art ? 

There isa popular delusion that the pat- 
tern maker has only to use a ‘‘ shrink rule” 
in measuring bis work, and that working by 
that he comes out all right. This is the big- 
gest fallacy in the world. The skilled pattern 
maker uses his shrink rule just as some 
great painter—we forget who—mixed his 
paints, viz., with brains. He knows how 
different castings will shrink, and governs 
himself according to the knowledge that has 
come from experience. 

Then, again, in different shops the pattern 
maker has different classes of molders to 
deal with, and he must study their peculiari- 
ties in order to know how his work will 
come out of the sand. 

Altogether, the conscientious pattern maker 
has a responsibility on his shoulders that 
gets away beyond measuring to the thou- 
sandths of an inch. He must measure to 
the extent of probabilities that are to be 
accounted for. He is one of the kings 
amongst workmen. In almost all metal con- 
struction he comes to the front. If he does 
not get justice in words, it comes to him in 
deeds. 
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A New Record to New Orleans. 


The new Morgan Line freight steamer ZI 
Norte arrived late last evening at New Or- 
leans on her maiden voyage from this city, 
beating all records between the two ports. 
The Hl Norte sailed at three o’clock last Sat- 
urday afternoon for New Orleans and arrived 
at her wharf at Algiers at 6.15 o’clock last 
night. The time of her run from Sandy 
Hook to the South Pass, where the ocean 
voyage ends at New Orleans, was made in the 
remarkably short time of four days, sixteen 
hours and thirty-five minutes, being the best 
run by five and one-half hours ever made be- 
tween the two ports. The best previous rec- 
/ord was made by the new steamer El Sol, of 
|the same line. After clearing the Pass the 
| kl Norte headed for her dock, 100 miles 
| away. This run was made in five hours and 
fifty-five minutes. She left this port with a 
full cargo on board, and when unloaded and 
loaded on cars for further shipment it will 
fill two and one-half miles of cars. The H/ 
Norte is expected to lower the record on the 
up trip on her return.—Hvening Post, Sept. 
80. 
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| Very early in the present campaign we ad- 
vised our readers who are interested in ma- 
chine shops and other industrial establish- 
ments to keep their politics and their shops 
as distinctly separated as possible, and to 
confine their political action to their con- 
ceived duties as citizens entirely outside of 
their relations as employers and employes. 
We are gratified to know that this suggest 
tion is being acted upon to a large extent, 








and we are hearing far less in this campaign 
than we usually do of shops that have been 
converted into campaign clubs, 

We are furthermore gratitied to know that 
not only shop men, but all other men, are ap- 
parently taking their politics more calmly 
this year than usual, and that we are seeing 
less of the senseless ‘‘demonstrations,” torch- 
light processions, etc., than usual. The party 
that can get up the biggest ‘‘demonstration” 
or find the most men willing to wear gay 
colored oil cloth capes and carry torches ina 
procession is not necessarily the best party, 
nor is it necessarily contending for the best 
political principles. In other words, such 
things prove just nothing at all, and it is 
much more creditable to us as a people that 
our campaigns should be carried on chiefly 
by mental rather than by spectacular pro 
cesses, 

ees 


Space at the World’s Fair. 


We suppose that those who have the allot- 
ment of space at the World’s Fair are doing 
the best they can, but it must be admitted 
that the course they pursue, as we have pre- 
viously intimated, has brought about a very 
general sense of dissatisfaction that can 
hardly fail to injure the enterprise. But 
then the people of this country are not much 
accustomed to running world’s fairs, and 
mistakes are likely to occur. A blunder 
hardly a crime, although closely allied to it. 

It seems to be a fact that prospective ex- 
hibitors cannot find what space they can 
have, or, in fact, that they can have any 
space. A little more energy on the part of 
the managers would, probably, produce bet- 
ter results. Matters in respect to the allot 
ment of space are away behind the usual 
practice in the case of world’s fairs, 


is 


>_>: —___— 
Next Meeting of Mining Engineers. 


We learn from the secretary that the next 
meeting of Mining Engineers will be held at 
Reading, Pa., headquarters being at the 
Neversink Mountain Hotel. 

= a = 

Professor Todd, of Amherst College, after 
mentioning the fact that astronomical science 
demands more large telescopes, says : 

‘* But somebody will have to put up the 
money for the ‘great big’ telescope very 
soon, or there may be no one to make it. 
The senior Clark is dead, his elder son is 
dead, and the younger is 55 to 60 years old. 
If he could get the necessary glass disks, he 
would take a contract to make a four-foot or 
tive-foot telescope in two or three years, 
probably for $125,000 to $160,000. Of 
course, we have good opticians left if he 
dies, but they have not yet had a chance to 
prove their success in building a big tele- 
scope, as he has.” 

The Clarks have been famous builders of 
large telescopes, but a greater than they will 
rise up after them. 

SEES : 

From the New York office of the Crescent 
Steel Works has been issued a card, upon 
which the sizes of all Crescent special steel 
drill rods are given in parallel colums, show- 
ing the gauge numbers and letters, the exact 
sizes in decimal parts of an inch, and the 
nearest size in ordinary divisions of an inch. 
No tool maker or other mechanic who uses 
these rods will told of the con- 
venience of such a card for use in the shop, 
and one should be in every shop where these 
rods are used. 


need to be 
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It looks as if it would be a comparatively 
simple matter determine the relative 
economy between a simple and a 
compound locomotive if an entirely unpreju- 
diced test were undertaken. But it seems to 
be a hard matter, It is a matter that is being 
pretty thoroughly discussed, and impossible 
‘**indicator”’ diagrams are shown from both 
An honest trial, made 
without favor, would show the whole matter 
in its true light. 
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classes of engines. 


The Jersey City Board of Water Commis- 
sioners has directed Chief Engineer Ruggles 
to prepare specifications for a new supply of 
wholesome water. It isa little late to do this, 
but better late than never. 











The Brown-Bonnell Iron Company, of You) -s 
town, O., have completed plans for the erectio: f 
a girder and bar-mill, that will be furni hed 
all the latest improvements. 

Messrs. S. W. Bates, of Portland, Me., S.R. Pp 
Pingree, of Auburn, Me., and another gentlen on 
have formed a company for the manufacture ‘ 
new kind of covering for steam pipes. 

Charters were recently granted to the Indu 
Down and Quilting Company, at Lansdowne, 
capital $5,000, and the Hanover and McSherryst 
Street Railway Company, capital $30 000. 

The Leland, Faulconer & Norton Company, $f 
Detroit, Mich., are putting up a new plant, « 
sisting of a three-story main building, 155x53 | 
in size, and an engine and boiler house, 68x31 fe 

The Portland & Rumford Falls Railway have 
vertised for the construction of the extension 
their road from Mechanic Falls, Me., to the Ma 
Central, at some point between Danville Juancti 
and Auburn. 

The following articles of incorporation were fi 
in the office of the Secretary of State of Ohio: 1 
Co-operative Foundry and Machine Co., Sandusk 
O., capital stock $10,000; the Toledo Electric ¢ 
Toledo. O., increase of capital stock from $200, 
to $408,000. 

The Mason Regulator Company, Boston, Mas 
issue a leaf upon which is shown the world, as 
was supposed to be, previous to the discovery 
America by Co'umbus. It is shown, rather co 
clusively, that notbing was then known about tl 
Mason Regulator. 

The U. 8. Cold Wire Rolling Co. will begin bui! 
ing their mill at Hammond, Ind., very shortly. T! 
company will manufacture cold-rolled copper wii 
by a process invented by Henry Williams, of B: 
ton. Itis stated that the company has large co: 
tracts with the Bell Telephone Company. 

The Builders Iron Foundry, of Providence, R. |! 
bas recently shipped for test at Sandy Hook th 
first of the eight 12 inch mortar carriages for whic 
they have a contract with the United States goy 
ernment. These carriages are laftge and powerfu 
pieces of mechanism, andeare to be used for coas 
defense. The total weight of each is about forty 
two (42) tons. 

The Plainfield (N. J.)Common Council recent 
adopted on final passage an ordinance grant 
the Plainfield Electric Street Railway Company t! 
privilege of extending its tracks through Eas 
Front and Peace streets to North avenue. Th: 
North Plainfield Borough Council will now give the 
company a franchise to extend the railway into 
the borough through Somerset street from Front 
street to the foot of the Watchung Mountains. 

The Field Feed-water Purifier Co. within th: 
last month has equipped the new plants of the 
Armour Packing Co. and the National Linseed 0 
Co., at Kansas City, also the new Electric Light 
and Power Co. plant at Rockford, IIL, and has 
filled orders for the Chicago & Alton Railroad. Th: 
Wisconsin Central, since the beginning of the year 
has equipped twelve locomotives. Several of thes: 
purifiers have been supplied for marine boilers. 

New water-works for Greenville, Me., are now 
among the early possibilities, as the town is espe 
cially well located for obtaining a complete servic: 
at less money than it usually costs for that work 
The Sawyer Pond, two miles distant, is found to b« 
222 feet above the level of the lake, and Engineer 
Maxey estimates the cost of bringing this water t 
all parts of the village at $20,000. The supply wil 
be perfect for not only drinking, but fire purposes 


The Superior Steel Company, Pittsburgh, Pa., is 
building a mill at Mansfield, Pa., for the produ 
tion of cold rolled steel. The mill building prope 
is of iron; 120x180 feet, with slate roof. At present 
the company is putting in four 6-inch and two 10 
inch mills, and is making plans for two 12-incl 
mills. The product of the plant will be cold rolled 
strip steel and strips for tin-plate. This latter wil 
be made in long narrow sheets to be used by makers 
of baking powder and other cans, the sheets being 
made the same in width as the cans are in height 


E. C. Fairbank, of Bellows Falls, who lately 
bought the old factory property of the J. L. Butter 
field estate,and who has been spending a week 
looking about for machinery, began work Wednes 
day, and will put in at once a grist-mill, and, per 
haps, a saw-mill and chair shop. We are glad t 
have so worthy a manas Mr. Fairbank begin busi 
ness here, and as he wants to do all he can to ben- 
efit the place, we wish him success in business. Mr. 
Butterfield began repairs on the building, intend 
ing to use it in his soapstone business, but died be 


fore the work was finished.— Vermont Phenix. 


There is water-works agitation at Lawrence, 
Mass.; Houston, Tex.; Christianburg, Va.; Vancou 
ver, B. C.; Amboy, Ill.; Philadelphia, Pa.; Pitts 
burgh, Pa.; Galveston, Tex.; Guthrie, Okla.; Cas 
per, Wyo.; Fort Meyer, Va.; Rico, Cal.; Summit, 
N. J.; Wilmington, Del.; Amherst, Mass.; Babylon, 
L. I.; Farmer City, Ore.; Harrisburg, Pa.; Pittsford, 
Vt.; Woodstock, Ont.; American Fork, Utah; 
Beaver City, Neb.; Ellensburg, Wash.; Umatilla, 
Ore.; Summerland, Wash.; Allegheny, Pa.; Mill 
bury, Mass.; Wickford, R. I.; La Grange, Ind.; 
Wheaton, Ill.; Pembroke, Ont.; Montpelier, Ldaho: 
Bangor, Me.; Fargo, Dak, 
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Mackintosh, Hemphill & Co., Limited, of Pitts- 
irgh, Pa., are building for the National Tube 
orks Company’s Bessemer steel plant a 36-inch 
ooming-mill, equipped with tables and manipu- 
tor, a hydraulic shear capable of cutting 8x8-inch 
yoms, or slabs of equal section, with tables com- 
ete for same; geared shears for cutting billets 
d blooms, also with tables complete, and a pair 
condensing tandem compound Bessemer blast 
zines, coupled at right angles; size of blast cylin- 
r, 54x60 inches. 


\ certificate of the incorporation of the Charles 
rn Silk Company was recorded recently at the 
w Jersey County Clerk’s office. The capital stock 
$100,000, divided into 1,000 shares of $100 each. 
arles Horn, of New York, holds 998 shares; 
ter Ryle, of Paterson, N. J., one share, and Aug- 
t Steinbuchler, of Brooklyn, one. The factory is 
New York, the certificate of incorporation being 
ade under the laws of New Jersey merely because 
ey are more fayorable than those of the other 
tate. <A certificate of the incorporation of the 
‘olden Rod Silk Company was also recorded at 
he N. J. County Clerk’s office. Its capital stock 
$50,000, divided into 500 shares of $100 each, and 
1e amount paid in is $10,000, of which Walter H. 
raef, of New York, has ninety-eight shares; Emil 
fareus, of New York, one share, and Joseph G. 
frowning, Jr., of Brooklyn, one. The company 
alsoa New York concern, engaged inthe manu- 
cture of broad silks. 


Skowhegan, Me., is gratified at the announce- 

ent that the Leland Tanning Company of that 
ace, who had been contemplating a removal to 
Portland, will remain there and enlarge their busi- 
ess. The company have leased fora term of six 
ears the buildings they have occupied, and will 
sake extensive repairs and improvements, with the 
view of increasing their output from 300 sides a 
month to 900. The company started two years ago 
to manufacture belting, strap and picker leather, 
with a capacity of 50 sides a month. The process 
ised is a new one in the tanning business, the 
secret of which 1s known only to Mr. A. H. Noyes, 
and it gives the leather, so experts say, more 
strength and durability than any other now on the 
market. The growth of the business has demon 
strated that the new leather is a success, and the 
capital stock of the company will be increased 
some $20,000, and the product of the plant pushed 
on the market for allit is worth. 


The stockholders of the Keating Wheel Com- 
pany, of Holyoke, Conn., met at Portland, Me., 
Saturday, and elected a new set of directors and 
officers. The capital stock was increased from 
$200,000 to $250,000, and it is expected that all the 
additional stock will be taken by Holyoke men, as 
most of it has been spoken for. The new directors 
will be H. M. Farr, George L. Bosworth, R. M. 
Seatirg, W. T. Dean and A. W. Esleeck. The offi- 
cers organized as follows: President, H. M. Farr; 
vice-president, R. M. Keating; treasurer, George L. 
Bosworth. The concern will bave Mr. Keating as 
local manager, and he will have entire charge of 
the shop work. The increased capital will be used 
in getting out next season’s wheel, and men are 
already at work on the machine. A larger force of 
men will be kept at work during the winter, and 
the prospects for the wheel are brighter than ever. 





Machinists’ Supplies and Iron. 





New York, October 8, 1892. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $13.50 to $14 for No.2: 
and $12.25 to $13 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—The market is steady. 
10K ce. to 1034¢c.; Cookson’s, 
10c. to 10'¥e. 

Copper—The market is quiet Several lots of 
Lake Copper have changed hands at 1144c. Casting 
Copper is held at 104%e. to 1034e. 

Lead -The market has unexpectedly declined. 
About 200 tons have sold at 3 95c. to ritalg ott and 
more can be had at the same figures. Car lots are 
quoted at 4.05c. 

Lard Oil—Prime City 
Western on spot at 61ce. 

Spelter—The market is unsteady. It is reported 
that 4. - would doubtless buy, but the store price 


We quote L.X.. 
lic. to 1144¢.; Hallett’s, 


is quoted at 62c. to 63¢.; 


is 4.50c. to 4.60c. 
Tin—The market is firm, with 20.55c. asked for 
spot. 





_2*WANTED* 


“* Stiuation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. Seven words make a line, and the address as 
cesired to yg should be included. Copy should tr 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to ous 
care will be forwarded. 


Wanted—Situation by 


experienced draftsman 
designer. 


Address Box 4, AMERICAN MACHINIST. 
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‘Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracussz, N. Y. 
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MASON?S 


New Patent Whip Hoist. 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N. ¥.C. & H. R. 
R. R. Co., 33d St. & 11th Ave., New York, and 
Lowell M. Palmer’s Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & CO., 
PROVIDENCE, R. I. 
ADIA 
ADIA 
ADIA 
RILL 





2S3B3and 4 ft. 
ARMS. 


Patented Nov. 3, 1891. 


RILL A MODERN 
RLY CLOOL. 
14 in. x G ft. 


ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x (6ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Address DIETZ, GANG & 60., 














58 and 60 Penn St., Cincinnati, 0., U. S. A. 


. 





ee 





COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 
Agents wanted. J.T. SLOCOMB & CO., PROV., R. 1. 





WHEN orDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK’S 
CountersHart. Some oF THE LARGEST 
SHOPS ARE TAKING THE 
OLD CouNTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE CoO., 
HARTFORD, CONN. 





POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORE, &o. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 


00138 UOPBujYysSeM rs! 
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General machinist and die maker wants position. 
Address Box 10, AMERICAN MACHINIST. 


Tool maker wishes engagement; skillful work- 
man on spec’l tool & auto. mach.: capable of taking 
charge tool room; long exp.; best ref. Box 8, A M. 


_ Wanted—Ass’t pattern foreman for architectural 
iron work. A fine opening for an ambitious young 


man. The Snead & Co. Iron Works, Louisville, Ky. 
Wanted—Metal pattern maker on patterns for 


iron pipe fittings and valves. Apply to the Kelly & 
Jones Co., Greensburg, Pa. 

$3 lathe hands, and 
Sioux City En- 


Wanted—Three planer hands, 
2 floor hands, all first-class men. 
gine Works, Sioux City, Lowa. 


Wanted—For a few months, a competent mechan 
ical draftsman on construction work. George D. 
Dutton, Springfield, Mass, 


Situation Wanted—Pattern maker 25 years exp.; 
10 years as leading hand on loam and dry sand 
with Harland & Wolff, builders of White Star 
Line. Box7, AMERICAN MACHINIST. 


A mechanical engineer with 15 years’ experience 
and office in New York desires the agency of some 
first-class manufacturer on reasonable terms. Ad 
dress A., Box 1187, N. Y 


Wanted—Mech. draftsman, 
and pumping machinery. Address, with full par 
ticulars as to exp., age, etc., toJeanesville Lron 
Works, Jeanesville, Luzerne Co., Pa. 


with exp. in mine 


otype Mach.Co., 





Wanted—To take charge of. refrigerating ice 
plant in small city or town, or employment as ma 
chinist, the object being to have a permanent 
home; best references. Box 2, Am. MACHINIST. 

Wanted foreman machinist by a 


Position as 


first-cla‘s man: industrious, sober and honest; 17 
years’ experience in marine, stationary and pump 
ing machinery. Address C. W., AMER. MACHINIST. 


Wanted—A draftsman to take charge of a draw 
ing room: must have athorough technical training, 
bea good designer, accustomed to handle men, and 
get work out quickly; a permanent position to 
right man; state reference, age, and salary expect 
ed. Address Box 9, AMERICAN MACHINIST. 


Wanted—A man capable of sup'tding a moderate 
sized agricultural mach’y plant; must possess exec. 
ability, intelligence, with a thor. knowledge of gen. 
mach’y; without these qualifications don’t apply; 
unquest'd ref’s required: state past exp. Improve 
ment, S 28, care Lord & Thomas, Chieago, Tl. 


Wanted--A superintendent of foundry in Ohio. 
$tons daily capacity, great variety of moderately 
heavy castings. About 30 men employed. He must 
bea Ist class molder and good manager of men, 
a manof family, industrious and strictly temperate, 
Address B. B, AMERICAN MACHINIST 


Wanted— An experienced foreman in the machine 
shops of this company; a man thoroughly up in 
modern shop practice and accustomed to fine work 
required. Address, stat’g full part’e’s & pay exp’d, 
with refs.; also good mach’s wanted. Lanston Mon 
801 Market Space, Washington, D.C. 





AGKNEY 
AMMERS 


Meet all requirements more 
fully and satisfactorily than 
any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


THE HACKNEY HAMMER CO., 


20 Johnson St., CLEVELAND, 0. 








FROW OIL CUP TO CYLINDER. 


CHAPTER a ation of Locomotives—Train Resistance 
active Force —Weight of Engines. 
CHAPTER II. —Construe “tlok of Cylinders—Steam Pipes—Slide 
yalves. 
Cuaptrer IIT.—Valve Gear—Construction of Links. 
CHAPTER 1V.—Construction of Pistons — Crossheads — Slides— 


Stuffing-boxes. 
V.—Frames—A xle-boxes. 
CHAPTER VI.—Driving-axles—Driving-wheels — Counterbalance. 
CuapteR VII.—Main Rods—Side Rods—Crank-pins. 
Cuarter VIII.-- Throttle-pipes — Throttle-valve gear —- Safety- 
valves—W histle—Pumps—Checks.® 


CHaPTER 


JOHN WILEY & SONS, Publishers, = = 


EVERY PART DESCRIBED IN 


MEYER, Esq. 


LOCOMOTIVE CONSTRUCTION. 8 %.25.8: fs, MEXER: Eeae ot) 


CHAPTER IX.—Spring Gear, 


CHAPTER X.—Boilers—Grate Surface— Heating Surface—Rivet- 
ed Joints—Extension Fronts 

CHAPTER XI Ash-pans— Smoke-stacks—1} xhaus -pipes 

CHAPTER RU.—Sand-be xes—Bells—Pilots—Brac s frome viler to 
n 

Cuarptrer XIU.—Engin Pru ks 

CuaprER XIV.—Oil-cups cks- Injectors, 

CHAPTER X\ Tenders. 

CuarteR XVI.—Useful Rules—Formulas and Data, 

CuartreR XVIT.—Compound Engine 

4to, Cioth, 1030 Illustrations, $10.00. 


NE w YORK. 





ATTERNS 


OF ALL KINDS TO ORDER. 
CONTRACTS SOLICITED. 
CINCINNATI PATTERN WORKS, 
W. L. MERSFELDER, Prop. 
OINOINN ATI, OHIO. 





TEES TUBES 


SMOOTH 
JohnS.Leng’s Son & Co. New York. 


SOFT GRAY IRON CASTINGS. 


From 1% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 




























CANANDAICUA, N. Y. 
oc "ia ‘ 
New york * 0, 
AND CHICAGO, 
Manufacturers of 
Drawing Materials, 
Surveying Instru- 

Seen Drawing Tnst Instruments, Extra and Best uality, 
German Drawing Instruments, Parag > vn, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales. 
lriangles, T-Squares, Slide Rules, Standard Profile cee 
ross section Papers. Catalogue to professional people on 


| He AEUFFELRESSER ¢ 
Ast 

ments, &c. 
application, 


DUPLEX GEAR CUTTER. 


One pair cuts a pitch of interchange- 
able Gear Wheels from 15 teeth to a 
rack inclusive. For rack and pinion are 
excellent, Will also cut great variety of 
Bevel Gears (being thin). I have a stock 
on hand from 5 to 48 P. For informa 
tion and prices, address 


R. M. CLOUCH, 


TOLLAND, CONN. 


DRAFTING DONE. 


All kinds of architectural, 
perspective, ete., drawings 
work. Reasonable rates. 

1. & G. EVERS, 
Architectural and Mechanical Designors and Draftsmen, 
190 PRESIDENT ST., BROOKLYN, N, Y. 


Almond Drill Chuck 


P Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 


83 & 85 Washington &t 








mechanical, patent, 
and tracings. Neat 











Brooxkuyrn, N.Y 





RANCING 


Box 138. 


UNIVERSAL TRIMMERS for PATTERN MAKING. 


ALL SIZES AND STYLES, NEW AND SECOND-HAND. 


Each Machine inspected, and guaranteed to be in perfect working order, before shipment. 


IN PRICE FROM $10.00 UPWARDS. 


S. L. CROCKETT, Mfrs. Agent, 


DETROIT, MICH 















BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS, A 


IMPROVED PATTERNS! = LATE NEES 








ASBESTOS 
SECTIONAL 
PIPE 


sen ecandiien PS ioe pasa and Hot Water Pipes, Boilers, etc. 
aS 


H. W. 
| H. W. Johns’ Asbestos Millboard, Sheathings, 


87 MAIDEN LANE, N. Y. 


SBESTOS BSOILTESER CoOovVvERiInvnosos 
JOHNS MANUFACTURING COMPANY, 
Building Felts, Fire-Proof Paints, 

Asbestos Roofing, Etc. 
Jersey City, Cricaco. PHitabetPHia, Boston, Artanta, Lonoon. 


Liquid Paints, 
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+ MISCELLANEOUS WANTS *& 


Advertisements will be inserted under this head at 
85 cents per iine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 


Cheap 2d-hd lathes & planers. 8S. M. York,Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,O. 
Bolt Cutter Heads a Spec’y. Am. Tool Wks., Clev.,O. 
Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 
Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y 
Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 
Screw-cutting Lathes.New Haven Co ’s make, 17” 
x20’ swing, $155. Box 229, AMERICAN MACHINIST. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark. N. J. 
Design & superintendence of mach’y. Drawings, 
etc., made. Claud Mantle, 598 E. 134th St., N. Y. 
For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 


Plans of mills and machinery furnished by prac- 
tical draftsman. Box 98, Am. MACHINIST. 


For Sale—Planers, Lathes, Milling Machines, 
Gear Cutter, etc., practically new. Send for list. 
J H. Parker, 46 So. Charles St., Balto., Md. 


Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener.’ 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 


Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Broadway, New York. 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING ComMPANY, 203 Broad- 
way, New York. 


Special. experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, lll. 


For Sale—Stock in large iron manufacturing busi- 
ness, together with official position at fair salary, 
in a town of 40,000 inhabitants ; good reasons for 
selling. Will take cash.or good property. Address 
Box 84, AMERICAN MACHINIST. 


75.00 For ONE NEWSPAPER ARTICLE.— The 
Tradesman, of Chattanooga, Tenn., offers $75 in 
gold forthe best singie article on what line of in- 
dustry would pay best in the South. For particu- 
lars address The Tradesman, Chattanooga, Tenn. 


Wanted—One engine lathe—new or second-hand- 
in good order—100’ or 120° swing, to take 15’ be 
tween centers; give full description of machine, 
with weight and photograph. Address B. W. P. 
P. O. Box 2227, New York City. 





MACHINE TOOLS 


IN STOCK. 
LATHES. 


All sizes of FLATHER. 
«BLAISDELL. 

FIFIELD. 

One each, 14’’x6' and 24'x12’ Fircusure. 

One 78x15’ SELLERS. 


PLANERS. 


All sizes of Wurrcoms. 
<¢ 86 FLATHER. 
One each, 30'’x8’ and 36''x8' PEASE. 


DRILLS. 


All sizes of PRENTICE. 
‘8 BLAISDELL. 
One 5’ CincINNATI RADIAL. 
One 8’ NeEwTon SLOTTER. 
All sizes of HENDEY and GouLp SHAPERS. 


WRITE FOR PRICES. 


HILL, CLARKE & CO., 


156 OLIVER S8T., BOSTON, MASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street. 


SECOND-HAND AND NEW MACHINERY. 


N HAND. 
10 ft.x10 ft.x16 ft. Planer. 1 Head. 
72 in. x48x30 ft. 3 Heads. 
72 in. x48 ft.x21 ft. do 3 Heads, Detrick & Harvey, new. 
62 in.x48in.xl7 ft. do 1 do 
54 in. x42 in. x24 ft. do 2 do 
46 in.x33 in.x30 ft. do 2 do 
42in.x42in.xl6ft. do 1 do 
39in.x36in.x12ft. do 1 do 
36in.x38 in.x8ft. do Powell Al. 
30 in. x30 in.x7 & 8 ft.do 1 Head. 
2%in.x%in.x6ft. do 1 do 
25 in.x24in.x6ft. do 1 do 
22in.x2i in.x65 ft. do 1 do 
50in.x30 ft. Bed Triple Geared. New Engine Lathe, 
36 in.x24% ft. New Haven do do 


sé “es 





30 in. x28 ft. D. W. Pond Shafting Lathe. 
32 in.x12, 14, 16, 18 ft. Bed. New Engine do 
28 in.x12, 14, 16, 18 ft. do do do do 
21 in.x10, 12 ft. do do do do 
20in.x 74 & & ft. do 2d Hand = do do 
18in.x 6,7 & 8 ft. do New & do do do 
17in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
15in.x 6 & 8 ft, do do do do do 
l4in.x 6 ft. do do do do do 


Car Axle Lathe, Bement. 

9 & 12in. Stroke Slotters. 

15, 16, 18, 2 in. Crank Shapers 
20, 24, 26 & 30 in. Geared Shapers, 
20,22 24, 28, 30 & 36 in. Drills. 
Bolt Cutters. 

1 Bk. Geared Miller. U. V. Co. 

1 Garvin No, 4 Miller, Al. 

1 Brainerd No. 3 Miller, Al. 
Medart Shaft Straightening Machine, up to 4 
42 in. Sellers Hyd. Wheel Press. 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK. 


SENSITIVE KNEE DRILL 


Both hands to handle work. 
Double capacity over old plan. 


SEND FOR CIRCULAR. 


BRADY MFG. CO. 


83 Washington St., Brooklyn, N. Y. 


Good 


» inches. 















ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs, 


Sheet, Wire and Castings at lowest market 
rates. 


Aluminum Bronze, Aluminum Brass, ; 
Silver Bronze, Silicon Bronze e 
and Manganese Bronze. 
SVS VSTVHTVSHSSVSCVELWGaA 





LOOK AT THESE BARCAINS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES. 
26 in. x 8 ft, Blaisdell, raised to 36 in., Com- 
pound Rest, rod feed In good order. 
15in, x 8 ft. Fitchburg, Rise and Fall Rest, 10 in, 
Universal Chuck. 
15 in. x 6 ft. Blaisdell, Rise and Fall Rest, 5 in, 
three Jaw Universal Chuck, Lathe Tools. 
20 in. x 6 ft. Bullard Turning Lathe, Plain Rest, 
Taper Attachment. 
12 in. x 4 ft. Reed, Back Geared Turning Lathe, 
Rise and Fall Rest. Al condition 
PLANERS. 
42in. x 36 in. x 12 ft. Gleason, one Head on Rail, Good as new. 
30 in. x 30 in, x 8 ft. Hewes & Phillips, one Head 
on Rail, A fine tool. 
24in. x Min. x5 ft. Whitcomb. 
18 in. x 22 in. Lathe & Morse Crank Planer 


and Vise. 
MISCELLANEOUS, 

2% in. Sliding Head, Wheel and Lever Feed. 

Quick Return Drill Press, 
6-S8pindle Garvin Drill Press. 
4-Spindle Pratt & Whitney Drill Press, 
16 in. Hendey Geared Friction Shaper. 
2 Brown & Sharpe >crew Machines. Al condition, 
Brown & Sharpe Surface Grinder. Al condition. 
Pratt & Whitney 2-Spindle Centering Machine. Good as new. 
Lodge & Davis, 15 in. x 5 ft. Turret Lathe, 3 Extra 

Chucks, 3 box tools. Good as new. 
2-Spindle Ames Profiler. Good order. 
One Merritt Back Geared, Heavy Miller, Over- 

hanging Arm, 36in.x 12in.Table, 4 ‘**T” Slots. Good order. 
15 in. x 7 ft. Square Arbor Fox ] athe, Chasing 

Bar, Set Over Tail Stock, Compound Slide 

Rest. Good order. 
Nearly 500 other new and second-hand tools in stock. Write 

or full list and prices. 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT Sts. NEw YORK. 


MACHINERY. 


New and Second-hand (In Stock.) 


Engine Lathe, 14 in, x 6 ft. 
oe 6 in, x 6 ft. 


Al condition. 
Good order. 


Al condition. 


Good as new. 
Good order. 


Al condition. 


Good as new. 
Good as new. 
Al condition. 

Good order. 





Ashton Hand. 
Lathe & Morse. 


Good order. 
Good order. 


“ “  18in. x 8 ft. Alorder. New Haven. 
oF “* 20in. x 10 ft. Al order. Ames. 
bad ‘* 24 in. x 12 ft. Good order. Fitchbu 

a “32 in. x 12 ft. Alorder. Standard. 
bs “60 in. x 20 ft. Old style. Low price. 


Fair order. Low price. 
Extra heavy pattern. 

Extra heavy pattern. 
Alorder. Pratt & Whitney. 
Prentice. 
Prentice. 
Heavy pattern. 
Good order. Gould. 

Good order. Hewes & Phillips. 
« §€6©18 in. ad Good order. Extra weight and power. 
“e 14in. Trav. head. Latest pattern. Fitchburg. 
4 24in., triple geared Extra heavy. 


Planer, 18 in. x 4 ft. 
- 24 in. x 6 ft. 
i 30 in. x 8 ft. 
Drill, Gang, 3 and 4 spin. 
“Upright, 20 in. 
” 24, 25, $2 in. 
‘* Radial, 60 in. Al. 
Shaper, 8 in. Crank. 
= 9 in, 


Screw Machine, 15-16 hole. Al. Jones & Lamson. 
” - 21-8hole. Complete. Al. Jones & Lamson. 
<3 = 138 hole. Complete. Al. Brown & Sharpe. 

Milling Machine, Lincoln pattern. Good. 

“6 Universal, Improved style. 


“ “ 


Plain and back geared. Improved style. 
Profiling Machine, two spindle. Pratt & Whitney 
Slotter, 8 in., full Auto. Feeds, quick return. Al order. 
Centering Machine, 4 in. Good order. Whitons. 
Kevecating Machine for Pulleysand Gears. ‘‘New pattern.” 
Bolt Cutter, 1 1-2in _. Good order. Wm. Sellers. 
Upright Boring and Turning Mill, 38 in. Good as new 
fool and Emery Grinders. Good order. 
Stiles’ pattern No. 3 Punch Press. 
Special Pulley Lathes for boring and turning. 
Boiler Bending Rolls, 8 and 10 ft. “ New pattern.” 
Riveting Machine, stationary, for bridge and boiler work, 
60 in. gap, with complete overhead rig. Good order, 


J. J. McCABE, 


c. P BULLARO'S | 68 Cortlandt Street, 


N.Y. Mach’y Warerooms, | NEW YORK. 





FOR 


ALL KINDS IN STOCK. 


Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


TOOLS, 
DRILLS, 
DIES, &c. 

















INTo. 


» | 
TRAVELING CRANE, ot 


CAPACITY, 3,000. Overhead Beams. 


PRICE OF MACHINE, - - $100.00. 
Timber, Bolts, Track Iron for overhead frame, 11.50. 
Send for Illustrated Circular, giving full details. 


T. SHRIVER & CO.*New Yorn.” 














THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








No 
Sey 
PittseuRrcH. 


Cuicaco 
New York 


MILLING CUTTER BLANKS 


OF THE FINEST STEEL, 


ANNEALED. 








FOOT AND 
POW 


ex LATHES 


for ELECTRICAL and EXPERIMENTAL work 
for TOOL-MAKERS, GUNSMITHS and GENERAL 
MACHINE SHOP WORK. Elegant in — and 
superior in construction. 

market, quality considered. Write for Catalogue 
and Special Discounts to 


THE SEBASTIAN-MAY CO., 
SIDNEY, OHIO, U. S. A. 


The cheapest in the 








A NEW SCREW 


PLATE. 


THE HANDIEST PLATE MADE. 








es 


re 


TNING. *, 














_——— 





td TTT pumamen 


PERFECT SCREWS AT A SINGLE CUT 


These Plates have a stock with each die. 


Dies. 


use out of same set at same time. 


The dies are our celebrated Adjustable Lightning 
Each Stock is of correct length and weight to suit size of die. 
SEND FOR CATALOGUE. Made by 


Several sizes of dies may be in 


WILEY & RUSSELL MFC. CO., Creenfield, Mass., U.S. A. 








9 to 15 in, SWING 


Modern Design. 
Valuable Features, 
CATALOGUE PREE 





- § 


~ SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





R. MUSHETS 


STEELS. 


AND 
TITANIC. 


the work you turn off with 
This will make the first coat of ‘‘ Mushet’s 


11 & 13 Oliver St., 


How to get the best results with “‘R. MUSHET’S SPECIAL 


STEEL.” Greatly increase F ar ary and feeds ; then comgere 
one 4 
t. 


by any other known 8 
* look insignifi 


B. M. JONES & CO., 


Sole Representatives in the United States. 
BOSTON, MASS. 
143 Liberty St., NEW WORK. 





SEND FOR CATALOGUE. 


STER MACHINE SCREW CO. 








Machine Screws, Studs, etc, 





PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to patentability. 
Full information in my fifty page book, FREE. 
Address 
SAML. C. FITZGERALD, Atty., 
1003 F Street. = - WASHINOTON, D. OC. 





THE INGERSOLL MILLING MACHINE GO., Rockford, Ils., U.S. A. 


SLAB MILLING 
MACHINES 36 in. 


Square, very heavy 
and powerful. 


SPECIAL MILLING 
MACHINES 


Designed and Built. 





Pat. Dec. 24, 89. 


MILLING CUTTERS, 


oo ANY WIDTH OF FACE, 
ANY DIAMETER, 
FOR 
MILLING STRAIGHT 
FACE OR IRREGULAR 
SHAPED WORK. 





ridgeport Machine Joo! Works 


[ATHE 





EPBULLARD. PROPR=BRIDGERORT. CONN. 
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NICHOLSON FILE COMPANY, 


ethnic bn shmcete as RK. IL 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





wan CHOLSON FILE CO 








Z= BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L, WILCUX, Treasurer. 


’ 
Mt: : Mt 


The above Mastration, taken direct from a_ photograph, shows the construction of a Machine Shop 
designed and built by us for The Link Belt Machinery Co. at Chicago, II! 
124 ft in width by 407 ft. in length. Each side wing is 42 ft. in width, and two stories 
high. The central portion of the building is 50 ft in width, controlled by a 
hydraulic crane with a travel the full length of the building. 
probably one of the best designed modern Machine Shops to be 
found in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 




















Cc. W. LE COUNT, 
STARRETT’S SOUTH NORWALK, CONN. 
™e REDUCED PRICE OF LE COUNT'S 
4 . HEAVY STEEL bee | oe 
2 i inch. * Pri - Foe = C+ -] 
eveece +e . i) 
Be gcctac® 0882 ee 
9B  8......B8.... Fea 3 S&S 
o's 4 Sevan 3 beves OgSR a 
| ~ ee SEE) oe 4 -] 
Be: aia ‘7035 3 
bey RO CRN BAER Goo 
bos Sees $e S dues 7. "38 =x= 
= a ee as 
Se8 woili 1g haces BEES 
' posed: Oibccete a 2,2 
Warranted Accurate—Best in bas Sevens groves 1.8 See z— 
Workmanship— Latest in design— ar 14.0212 19....2 145 B23 2 on 
Finest in Finish—Send for Cat- a3 e318. teaete ae 
alogue. SA aa co FSS ew 
L. S. STARRETT Bs B....8 1-8..,.. He aos pm 
oe eae i a3 Full aet of io so BS > SS? 
Athol, Mass., U.S. A. BS - Wext.)5 1-2...4.00 om Foe 
Lonpon AGEnTs: Chas. Churchill & Co., Ltd., Ss) Zi (ext.)6 — ...5.00 aE BN, 
1 Cr : rs ae OF 2. One Small Set of 8—by 1-4 inches to 20 inch, - . 6.25 
21 Cross St., Finsbury, E. C, One Set of 12—by 14 in. to 2in. continued by 1-2in. to4 in’ 13.25 
These ane See oe by a CHURCHILL & CO., 
L’t’d, 21 t. ndon. Eng 





BURR K, FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


The building is 


This is 








e 








LELAND, FAULCONER & NORTON CO. Detroit, Mich 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF | 


FITCHBURG 


AND OTHER RS 
SEND FOR | 
CATALOCUE E. | 





THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 


TRUMP CHUOCKEK. 
The Cheapest es Best. 


WILL H 
ACCURATELY STRAIGHT or TAPER 
Write for Prices to Shank D 


TRUMP BROS. MACHINE C0, MFRS. 
Wilmington, Delaware, U.S 

For Sale by CHAS. CHURCHILL & io, Ltd. 
2 Cross Street, Finsbury, London, England. 








14-inch Engine Lathe. 













Made in 2 Sizes, viz.: No. iF Holds 0 to 1%” 


ots 5a" 


“ 2. “ 











/ 10 [07 


by using our Extra Heavy, Powerful Pulley, Friction 
Clutch and 


MOTOR CG 


THE LODGE & SHI 


108-115 Culvert St., 


CRANE 
SAVES 
EXTRA 
LABOR. 


PS 


SAVING i 





EAR LATHES. 


PLEY MACHINE TOOL CO., 


CINCINNATI, OHIO. 





BECNIAIOL SALE 





LOE OL On TILL IIT. 





SOIREE INI WIA OAR 


BUFFALO. BLOWERS. 


. >, OT PAU BRAGS MA WAIFE "SEPA EMT (NEw pIKS V EB LIGETI IN ISIE = 17 Ie" 
BUFFALO FORGE Co., BUFFALO. N, WY. 


> aka ts 


yTHE McNAULL 
UNIVERSAL RADIAL 


DRILL. 


* Patented. 


BEST THING OUT. 








x 





Write for circulars to 





HE AERATED FUEL COMPANY’S SYSTE 


Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’!d’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 





i rt = MoNAULL 

=— = ra J —— Mach. & Fay. (0., 
—————*/ RON T 

ag? 





COOKE *« CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive, 





WRITE FOR PRICE LIST AND MENTION THIS PAPER, 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


ear Our New and Revised Catalogue of Practical and Scien 
tific Hooks, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging table 

Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad 
justed 1-16 in. or 2% in. 

No Screws to Monkey 
with. 


Powerful, Quick, 








Accurate. 
, Write for circular. 
) THE FOX MACHINE C0., 


825 N. Front St., 
GRAND RAPIDS, MICH 














WORTHINCTON 


PUMPING ENGINE 


FOR 


WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
LETS ON APP! APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. Louis, ST. 








bling 
Hot Iron 
or Steel, 
A. R. KING MFG. CO., 


ERIE, (ith & {2th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


CHICAGO, 
PAUL. 
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CLEVELAND TWIST DRILL CO.t23c:ozteesesren.terten” 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MicH., U. S. A. 





a AUTOMATIC FEED PUMPS AND RECEIVER: 


For returning hot condensed water to boiler. 

— nt STEAM PUMPS FOR ALL DUTIES. 

>eri THE BUFFALO STEAM PUMP CO. 
hy WORKS, BUFFALO, N. Y. 


76 JOHN STREET.N. Y. CITY. 
BRANCH OFFICES {38-87 CLINTON STREET, CHICAGO, ILLS. 











SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS ab — 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


DRILL GRINDER. 2. Ty VAN DUZEN'S Se PUMP 
te 
















PUMPS ANY KIND OF LIQUID. 

Does not clog, freeze or get out of order. 

Always ready.Ail brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
STEAM hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN & TIFT CO, 


{PUMP DEPARTMENT) 


THE WASHBURN SHOPS, CINCINNATI, O. 


WORCESTER, MASS. 








BROUILLARD & JONES TOOL CO., 


275 MAIN ST., SPRINGFIELD, MASS. 


Dies, Punches and Special Tools, 


ALSO EXPERIMENTING ON FINE MACHINES. 


Ph 





27EG 0000 0000 OO Os On 


TMUOSTIC TLD MACHER, 


WE MANUFACTURE i: 
A line of Machinery 3 
for Tile Makers and 35 
Potteries. in 


Combination Crusher : 
9. and Pulverizer. 








Estimates Given Freely. 















ART (CASTING (o. 





SSalc 
ic- Fine Name P lates, cast under Pneu 


pobre stg matic Pressure in any Metal, a specialty, 
Tile Presses with Steel * at 2 centssq.in. Better than Electrotypes, 


Nuts and Screws. 


peteetesteoses 
ese EUSEECUISESICLL 





= Pug Mills, En- 
af naaree” ae Die 8, 


waneit 


we Yeae §@—& Berier, 
as, f INDIANAPOLIS 
INDIANA. : 























Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 


RACTICAL 
DRAWING.” 


ADDRESS: 
By J.G, A. MEYER. 


This valuable series of 93 articles American Machinist, 

boring Dee Fanclnded. eae St me ° B 
co 
them will be sent by mail to any address | 203 ROADWAY, veces Wed sent re net he ang, a 
bo Seek ote aie, cae. aoe ad | , ” NEW YORK. a pea of ng ys ghey aon oat 
Ud at Worcester, Mass. a, Mi 

W. C. YOUNG M F’G 60., Manufacturers of 'p HARLES LES MURRAY ; 
Engine Lathes, Hand Lathes, 7/1 WENGRAVER on WOOD YS 

FOOT POWER LATHES, SLIDE RESTS, ETC. SS ‘ANW ST. ++ New Yor = 

















THE CANTON STEAM PUMP CO., 435°" 


MANUFACTURERS OF 


will a STEM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLAss. 


















TOXG XI2 Discounts and Terms on Application. QiaXteX 2/2 


‘a aaa STEAM PUMPS AND PUMPING ENGINES. 
wae? BEST MADE aitits 


SITUATIONS 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 


RUE’ S io — or SINCLE TUBE INJECTORS. 
LIFTING OR NON-LIFTING. 

Require no change for varying pressures 
of steam. Can be placed in any position. 
Are simple in construction and convenient for 
taking out tubes in cleaning when required. 


TAIRABLE OF ANY DEALER IN STEAM FI TERS’ SUPPLIES. 


Send or new 1892 Catalogue of Injectors and Boiler 
Washers, containing also useful information on 
manner of attaching and operating same 


Rue Mfg. Co., 118 N. 9th St., Phila., Pa. 


PENBERTAY AUTOMATIC. INJECTOR 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 
“Siz, - | 00, A | AA| B | BB] C | DD| EE |_F | FF_ 


Per Cent. | 98.2 | 98.92 98.92, 9914 | 99.2| 98.7 | 99.2) 98. 7 | 98.98 | 94.98 




















“The Efficiency, 9914 per cent., isa Phenomenal Result.’’—Report 
from Mich. | niversity. : 
*Tbe Penberthy stands very high in average Efficiency.’’—J. F. 


ELsom. 
mY Range 20 to 150 Ibs. Pressure. Lift 20 ft. Automatic and re-starting. 


DOKEGAN A SWIFT, |G onteerseece, 


11 Murray St., N. Y. BOSTON. 


PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 
HUGO BILGRAM, FOR THE BEST PLANER CENTER 


hila., P: 
440 N. 12th St., Pa. EM FOR THE MONEY, address, 





Maker ‘ot all kinds of 


=}: MACHINERY. 


meee facilities for Accurate 
jor 


eelitiemeseih Ghasneiidlil i 
correct. 


J Machine Co,, 





STUART’S PATENT lela WEDGE COUPLING. 
= NO KEYS NOR KEY SEATING. 


SENT ON TRIAL. 


©an be attached or removed in a few seconds 
» without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURGH, N. Y. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 


atc SPECIAL AUTOMATIC MACHINERY | 


FOR WORKING 
WIRE or SHEET METAL 
INTO ANY SHAPE DESIRED. 


BICYCLE MACHINERY A SPECIALTY. 














‘SHIOM DUP 3920 





"Wd ‘WIHd@’1I4aaW IiHd 
Co ‘S399.N18 WII puL ptz 


THE HENDERSON MAC MACHINE TOOL 60. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 








AND SPECIAL MACHINES. 


Correspondence solicited, 


Machinists’ Shapers, Milling Machines | 


Harriman, 
Tenn 





AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


(Registered English Patent Agent, according to Act 
of Parliament.) 


F. W. BARKER’S PATENT AGENCY, 


THE BENNETT BUILDING, 93-99 NASSAU ST., N. Y. 
Monument Chambers, King William St., London, BE. 0., England. 


CLAMP RTL 


TWO STYLES 
ie and ' 
FOUR SIZES. 


ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 


Manufacturer, ROOTS’ NEW ACME HAND BLOWER. 
f ksmith 
S. W. GOODYEAR, Waterbury, Gt, )°°*%smcctaste cig Shetaneyg hast de Darable 
















Y Send for 
Circular to 





Geo. BUranaM & CO. Sallie 


Worcester, Mass. 























a Irons and s Seundey Blowers. 

OPEN-BACK ADJUSTABLE é 3 | 

‘ Povver P ress mit 

‘~~: = @ 

Vertical i] I = 2 

-OR= ¢ : ree 

Inclined. - ei af § 

For Cutting and Forming BE z=: 

a SMALL ARTICLES OF g E o = > 

a\ Sheet Metal, Leather, SEAS 

a Paper, Ete. % Bes 

ADRIANCE MACHINE WORKS, w Bs" 
MFRS. SHEET METAL MACHINERY, e > oa 
Plymouth & Jay Sts.. = BROOKLYN, N. ¥. & ase 

















2s dae ie i} 











= FF 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 


AND REMOVING 
WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam. 

30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireuiar and Price List. 


Harrison Safety Boiler - Wks. 


Germantown Junction, Phila, Pa. 





MOFFET PORTABLE DRILL. 










UNSURPASSED Weighs 42 Ibs. and 
drills from 34 to 
ASA 1% inches diam- 


eter. 


REAMER. 


Will work in 
any position. 


Runs with Steam 
Compressed Air. 


~ J.G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK. 





Send for Circular, 





THOS. #. DALLETT 


Manufacturers of 


Presses and other machine ry. 





Complete Power Plants. 


York St, & Sedgley Ave., Philadelphia, 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, isis" sutsnt 
Ll 


Machine Tools, Cranes, Elevators, Pumps, 


aiid >) ELECTRIC GENERATORS, tation" “Ss 


& C0. 








NORTON 


EMERY WHEEL 60., 
WORCESTER, MASS 


Send for Illustrated Catalogue. 











—™ sor: eine needs Co., 
~* Robb-Armstrong Engine, 


High Speed Engines, and several improvements. 


The MONARCH ECONOMIC BOILER, 


ventilating apparatus, etc. 
atice and works: AMHERST, 


Ltd. 


SIMPLE AND COMPOUND. 
Containing all the best points of Standard American 


Strongest and most Portable Boiler in use. 
Contractors for high grade power plants, heating and 


NOVA SCOTIA. 





CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


SEND FOR CATALOGUE. 


H A 











MARIS MACHINE CO., 





2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 











and References. 


Send for Cireulars 


HIGH ona POWER 


TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, PA. 












PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 





-' Water Tool Grinder. 


McGRATH’S PATENT 
Emery Grinding, Polishing 
ald Bufling Machines. 


Bearings yielding or rigid at will 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and « *hilied 
burr, and saving the time 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
COHOES,N. Y. 


BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HE A ated RTE RS for GEARS 


Send for 1892 Cata 
80 Illustra 














® logue. 





INTERESTINC, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 


means of Pure Flake Graphite. Send fora 
COPY. JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





tions. Free. 


COILS & BENDS 


IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 











THE NATIONAL PIPE BENDING CO.., 







Manufacturers of all kinds of 


CHUCKS. : .: 


Oto? 


Holding Drills. 
Oto & ine h. 


LAT H BE Capacity Little Giant Improved Double Grip. | 
No. Diameter 
—AND— 0 24 ine h. 
1 3 0 to 34 
DRILL 2 3% * Otol 
4% 4 * 


0 to Lin.,extr al 


0 to 1b ine h. 


Wesbeott Ghuel Gp, Forme i Sea age ody CoOasidaytY,,U.0A, 


Under Westcott's Patent, 


strong 





SEND FOR ILLUSTRATED CATALOGUE. 





Universal 
Chucks, 


“THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 


Chucks, Independent 
Combination Chucks, 


Of Every Description. Send for 52 page Illustrated Catalogue, 


| The E. HORTON & SON CO., Windsor Locks, Conn., U. &. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 





NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


Ve now carry 


HARTFORD, CONN, 








PEQ DRILL. 
THE D. €>WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 


OR SELIG, SONNENTHAL & COo., 85 QUEEN 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then priee. We have made im 


provements which greatly increase 
the durability and accuracy of our 
tools. lease investigate our claime 

We carry a large variety in st« ek, 
and design chucks and chucking 
tools for special purposes. Have 


you read our late catalogue! 
= INDPT. 









CHUCKS), 


- AS | ALL STYLES. 
Tee NEWREVERSIBLE JAWS 
(DOVETAILED). 
’92 Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN: 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. a 
‘ Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com- 
mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts 
to 
THE PRATT CHUCK CoO., 
Clayville, N. Y., U. &. A. 











For all Anti-Friction Purposes. 


STEEL BALLS from 2” to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’/in a short time. Aluminoid 
hard as harde ned tool steel all sizes 

above 4 Write for prices and 
samples. 


GRANT ANTI-FRICTION BALL CO, 


FITCIIBORG, MASS. 








American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 
Makers of Implements for 
3 Standard Measurements. 







52, 300 


fn’Use 


Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 





SKINNER 


om CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUOKS, 

——Also, DRILL CHUCKS.~ 

SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 
COMBINATION. 





Send for CATALOGUE. 


Chucks: 


Strongest. Easiest to change. Best finish. Reversible 
Jaws (patented) givin } Schanges es including every possible 
desired position. . ATA lustrated, sent 
free. Liberal disc Basing Prompt shi eri Address 
WM. WHITLOCK ANU TURER, Ls 
132d Street and Park Ave., iow York City. 


HAMILTON 


Machine Tool Co, 
MODERN 


26’'and 32’ Back Geared 
and Power Feed 


Drill Presses 


ASPECIALTY. 








=m. Prices Reasonable ! 


RBAD WHAT THe YT SAY! 
MIDLAND, MICH., Sept. 14th, 1892. 
Gentlemen We are ple: ased to say that the 26 in. 
power feed and back ge ar drill press furnished us is § 
In every re spect as good and better than you claim for 
. We find that? we can do very small work on it and 
ore out a woo Size Wp *ylinder. a is as oo 1d a tool as 
there is in the murket at any pric Ye truly, 
MIDL AND Ik ON. WORKS. 


BIRMINGHAM, CONN., 

Gentlemen :—Enclosed please find our check in set 

tlement of the drill press purchased from you a short 

time ago. We wish to say that this mac thine seems to 

so oe OSE SENG od ie d relia ble tooland to be very con 

ve ntly ected for ge me ral machine w rk. We 
are muc 44 plec as ed with r't s very truly 

THE WHITLOCK MACHINE CO 


CORRESPONDENCE SOLICITED, 


HAMILTON MACHINE TOOL CO., 


WN. E. Cor. Water & Market Sts., Hamilton, Ohio, U.S.A 


August 16th, 1892. 




















NEW HAVEN, CONN. 


82 River Street, 








HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINCS, 
ACCUMULATORS. 


Watson &Stillman,Mfrs. SY { 


Double — Hand 204, 206, 208 & 210 E. 





43d St., New York. Wheel Governing Valve. 
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PUTNAM MACHINE COMPANY, AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 














FITCHBURG, a ee) =—s MASS.,U.S.A. BLAST POR MACKS 
ORIGINAL BUILDERS ; STANDARD A GAS ) 
= okay : Send for Catalogue. Estimates made for any mechanic || 
PUTNAM SEMI-STANDARD Price cae ie, ate and ooulnelin: > 


temperature. 


No. 8O Nassau Sr., New Yor. 
oe eee eee bead Ban 
es WI. DNL 


SULID AND SHELL REAMERS, MILLING CUTELRS, TAPS, SOCKET: 
‘*STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 





avrowanit Excanes, LATHES. 



















© (tin. 201i 30iN. Svings. } 
NIVERSAL RADIAL DRILL CO., CincinNami.0. Wr / 


, ia ne on os a Hil 
For producing high sit 
grade work at low cost, 
designed and built WIDE AWAKE ano 


to order. PROGRESSIVE MACHINISTS 


9 always write for our Cata- 
MiucuKxen & D Amour, log before buying 
Cor. John and Dutch Streets, I O O L. =. 
NEW YORK CITY. IT COSTS NOTHING. 


STANDARD TOOL a, “A. E . FALKERAG, 
BICKFORD 































































Short belts discarded. 


rapping UIIIMAL GRINDING MAGI ee) eee. 













made on the most ap- DETROIT, MICH. 1, 2, 3, 4, or more spindles. 
ee ae Investigate. Read u 
proved plans. Are ; 7g ip. 
Leland Tapping Attachment, go strictly frst class | HURL BUT'S /Patent Cut-| rage Catalogue free. 
pe eemmaaelilipes, hip. mate: f 4. DWIGHT SLATE MACHINE CO., 
aes a POCO me sick ant ane | ting-off and HARTFORD, CONN. 
HAMPDEN TOOL CO., warranted as] (i ee 


~ Foo RINE 


wach | 
Mach ne. | J 


Sizes. 9/7. 3”, 4”, 6”. 6” 
MADE BY 
HURLBUT, ROGERS 


such. Forquick | Ja 
adjustments, 
rapid  produc- 
tion of fine work 
and convenience 
of operation 


HOLYOKE, MASS. 


PRICES REDUCED. 


DOES NOT BREAK TAPS. 














i pn come rated by any 7. Requires no z = elled. Sold on IB ag nl MACHINE CO. : y 
ty ustr t o o ) 
PA eines hem aihaapeatte macabre eect | Satisfaction guaranteed. Address for full par- j Ohas, Churchill & Go. Lid  Nanaicasi Mac ( 
require scientific treatment continua lly. ticulars, LAN Dis BROS., Mfrs. Agents, 21 Cross St., London, 
Send for Circular. Ww fagmechere, Pa, . England. 30X 1008 PROVIDENCE.R.I. 





COMPLETE MACHINE SHOP EQUIPMENTS. 


The Latest Improved Tools. Accurate--Rapid--Powerful--Rigid. 


s@- ENGINE LATHES, 12 to 38-inch Swing. 
sa” BRASS FINISHING LATHES. 
sa” TURRET CHUCKING LATHES. 
sa" HAND AND SPEED LATHES. 
seo” FOX MONITOR LATHES. 
ag UPRIGHT DRILL PRESSES. 
sa PLAIN RADIAL DRILLS. 
sa> UNIVERSAL RADIAL DRILLS. 
sa" SENSITIVE DRILLS. 
sa>- IRON PLANERS, 22 to 36 inch. 
sar" IRON SHAPERS, 15 to 32 inch. 
sa” UNIVERSAL MILLING MACHINES. 
saa” PLAIN MILLING MACHINES. 
sa> SCREW MACHINES. 
sas" BOLT CUTTERS, ETC. 
sa PUNCHES AND SHEARS. 
sas" PUNCHING PRESSES. 


THE LODGE & DAVIS MACHINE TOOL CO. cincinnati,” onto. 


Builders of IMPROVED STANDARD MACHINE TOOLS. 


NEW YORK HOUSE, CHICAGO HOUSE, PITTSBURGH HOUSE, BOSTON HOUSE, ST. LOUIS HOUSE, PHILADELPHIA OFFICE, SAN FRANCISCO OFFICE, 


64 Cortlandt St. 68 & 70. Canal St. Market and Water Sts. 23 & 25 Purchase St. 823 N. Second St. 19N. Seventh St. 24 & 28 Fremont St. 


Coventry, England, ALFRED HERBERT. CLEVELAND HOUSE, 82 South Water St. {@” SEE ADVERTISEMENT ON PAGE 20. 


OUR STORES CARRY 
COMPLETE 
STOCKS 












EXAMINE 
OUR TOOLS 
BEFORE BUYINC. 











= ‘. pres, See. VU. 8. A- I 1th Street & Ridge Ave., Philadelphia, Pa. 





=~ Borin MANUFACTURER OF 
Pawling ols. GEO. 0. WALCOTT & SON, SUPERIOR 14-INCH LATHES, TOOL 
DRILL CO,, - Come GRINDING MACHINERY, TRAVEL- 
acing LATHES ING CRANES, ETC, 
1@HT OF a 
U PRIGH Harnischfeger Lathes. Special Machinery designed and constructed. 
Milwaukee, Wis. Pit Lathes. AND 
qi RADIAL Tet cnapene | SENSITIVE DRILLS 
ee 
UNIVERSAL Grinders. 1) eagnenco mca 
Borin 0 you Know 
RADIAL DRILLS. _ Sere, &c. ee that we make 
Boring & Turn- = Electric, | & - Ses Write us for Photo = nr _ 
4 3 oan — ~—— an owe IB hairs line of Hand, Foot, and Automatic 
oucumates.”’ Cranes. CHAS. A. STRELINGER & CO., —. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


fanufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








= F.E. REED &00., 


_ Wercenter, Mass. Py 





MANUFACTURE 


ENGINE LATHES 


KAND LATHES, FOOT LATHES AND 


MILLING MACHINES. 
Manning, Maxwell & Moore, 


waite. Agents, !11 Liberty St., New York. 
18 Phenix Building, Chicago. 








OUR SPECIALTY 


“GRANK and GEARED SHAPERS. 


| J. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 


NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TURNING MILL. 


Write for New List, August Ist, 1892. 


H. BICKFORD, - Lakeport, N. H. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 














| 
l 
= 




















NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


INGH-WORKING = MAGHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 





2 BY 24 FLAT TURRET 
. & LATHE. 









Send for 
CATALOGUE i 
for 92. 
JONES & LAMSON MACHINE cO., 


Springfield, Vie 0.8. 


MULLER LATHES 













PATENTED. 


eri New and Valuable Features, Sie 


MADE ONLY BY THE 


SRADEORD MILL CO, 


8th and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL 
21 Cross St., Finsbury, London, E. C., 


GAGE eIEAME WORKS, 


MANUFACTURERS 






Eng. 





FOX & TURRET 
LATHES 
A SPECIALTY. 


i TOOLS, 


WATERFORD, 











SEND FOR CIRCULAR. 


D, SAUNDERS’ SOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use, 


TAPPING MACHINES, 


For Steam Fitting, also 


Ly Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y. 








BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS, CHURCHILL & 00., Lt’d, Agents, 
21 Cross St., Finsbury, London, England. 





& CO., iL’ t'd, 





IRON PLANERS, 


Extra Heavy. Latest Design. 





All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 


BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 








Has these Great Advantages: The speed can be 
ins tantly < *hanged from 6 t« » 1600 without s stop- 
ping or shifting belts. P« wer applied can he 

m@ graduated to drive with equal safety the 
smallest or Jarges st drills within its rs Ange—a 
wonde arful ¢ economy in ‘ane and great saving 


in drill bre akage. Send fcr catalogue 


W. F. & JNO. BARNES cO., 
1995 RUBY ST., ROCKFORD, ILL. 


21 Cross ST., sienna, 
LONDON, E. C., ENGLAND. 





P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 


BARKER’S IMPROVED — 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO.. Cincinnati, Ohio. 
SEND FOR CIRCULAR. 





















SIX SPINDLE 


"Turret Drills 


SEND FOR CIRCULAR. 


HARTFORD, 


ee oun. 












j Verrticat Deity Presses, 12 to 52 WF 


) in sh swing. Radia 1 Drills, 4 tol0 ft. \ 
ing. Boile r Make ers’ Dr ills, Bridge 
and Sh ip » Bu ile ers’ Drills, Gang Drills, 
and other Drilling Mac shine ery. Engin 


Lathe “att yies 24 in. swing. Send for 
Catalogue. 1 





PRENTICE BROS., 


WORCESTER, MASS. 





JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water tar Mh, 
Mass, 


















HOLYOKE, MASS. 


Manufacturers of 


3 POST, 


y SUSPENDED 





Poe Rail Dl 





Worcester, Mass., 


™ n= Sept. 11, 1889. 
% Mr. J. Snyder, 


9 


WORCESTER, Mass. 
Dear Sir :—The 
Upright Drill I bought of 
you two years ago has been 


25 inch 


oo" 


9 ag 


21” 


30”, 32", 36” Swing. 


‘oan drill na 
the same size 
furnished me is 
an equally good 


Respectfully, 
F. E. REED. 





CURTIS & CURTIS, 
66 CARDEN ST., BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 














MILLING MACHINES. 








W. D. FORBES & CO., 
ENCINEERS 


HOBOKEN, N. J. 


FINE TOOLS. 
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Solid Die 


THREADING 


AND 


TAPPING 


MACHINE. 


WE WILL GUARANTEE TO 


Changes from one size to another can be m 1ade in one minute. 
No complicated head to get out of order. 


BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 





me Automatic 


do more accurate BOLT THREADING then any machine made. 
1 


WEBSTER & PERKS TOOL CO., 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A. 








Remarked to us the other day : 







MASON RECULATOR 








our goods?” 


A LARCE DEALER 


“T often buy some cheaper make 
of reducing valve than yours, at request of my customer, but 
when I wish a real first-class article that I can guarantee, I sell 
yours, because it lasts forever.’”? This is just the reputation the 


have been striving to establish for their goods. 
cheap can we sell our product?” but ** How well can we make 
















COMPANY, of Boston, 


It is not **How 
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WM, SELLERS & C0,, Incorporated 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 





BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. . 
GEORGE PLACE, Agent. =—_——— 

















INJECTORS FOR ALL CLASSES OF BO/LERS. 


The LONC & ALESTAT TER CO., unt 


Double, Single, Angle-Bar, 
Giang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 
ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. _4 


THE OPEN SIDE IRON PLANERS. 


THE DETRICK & HARVEY MACHINE GO., Baltimore, Md. 


J. RECESTER & SONS, FOUNDERS ano MACHINISTS. 
BALTIMORE, Mp., Oct. 29, 1891. 
Gentlemen :—Replying to your inquiry 
of the 28th, we have two of your Open 
Side Planers, which are giving entire 
satisfaction. We could not ask for better 
results, and wish you success. 
Yours very truly 
J. REGESTER & SONS. 


ACME MACHINERY CO. 


LEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 

Also SEPARATE HEADS and DIES. 


PTIRST PREMIUM, CINCINNATI CENTENNIAL, = = 


FROM 1-4 TO 15,000 LBS, WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of great 
strength. 

Stronger and more durable than iron forgings in any position or 
or any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
k AS T | N f CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa Office 407 Library St., Philadelphia, Pa. 
All GENUINE 
INGOTS & MANUFACTURES | P fal © | S P a) ©] R-B R @) N y E 
BEA U 
REC:TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR i P42 a 


512. ARCH ST. PHILADELPHIA PA.U.S.A. 


-/oRicINaL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHosPHor-BRonze. 
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PAT. DEC, 5, 1882. 
PAT, DEC, 4, 1883. 
PAT. AUG, 25, 1885, 























211 Bace St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma: 
rine Boilers, also the 
**Reliable’” Steam 
Trap. 

Catalogue free on 
application. 





STRAIGHT LINE ENGINE Co., Syracuse, N. Y., June 18, 1892, 














ay oy. THE NEW PROCESS R RAW HIDE CO , SYRACUSE, N. Y 
Ay a MEN ave had one of yourraw hide bevel gears 
2 3 - samen now for over two years in a radial drilling machine 
: (9) s where an iron one had broken. It not only has stood where 
Z (; . . the cast iron did not, but it shows no special evidence of wear 
4 n - ery respectfully, (Signed) 
» 5 2 ‘ THE STRAIGHT LINE ENGINE Co., JOHN E. SWEET, Prest. 
a 
. 
a = L) a'e ’ 
a 
~"eo 2 R VO 


: > ohh Ura THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
~ “En, ee St., 





GIANT KEY SEATER. 


Rack-Cutting Attachment 
Kev-making wi eee 

VALLEY MACHINE 
SAGINAW, Mi H. 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, v., 
have a Key Seater made by 
another firm, say the Giant w~ 
is the best Key Seater on the _ 






The cut represents 
our Stationary and 
Portable Key - Seat 
ing Machine which 
fully meets all the 
requirements of a 
machine shop. They are furnished 
with one, two or three Arbors, as 
desired, to cut any width of key-seat 
up to 2 1-2 inches wide. 








market. The Marinette Iron S 1 15-16 inches Arbor works 

Works at West Duluth, expe —= * in all bores from 1 15-16 

rienced with other Key Seat =e inches to 3 inches diameter, 

ers, say the Giant is superior cr a and cuts seats 12 inches 

in every respect. L. H. long 

Brightman, Pres. Brightman 16 inches Arbor wi vers in all bores “tro ym 2 7-16 inches to 

Machine Co. ‘leveland, | 6 inches diameter, and cuts seats 16 inches long 

Ohio, says he ‘s perso nally ‘ 7. 16 inches Arbor works in all bores Avent ‘4 7-16 inches to 

familiar with the prince ipal l4 inches diameter, and cuts seats 26 inches long 

Key Seaters, and that the With an attachment for the purpose seats can be cut in holes 

Giant leads them all as small as 1 inch diameter, by one passage of the cutter. 
LONDON AGENTS: Charles Churchill & Co., Limited, If the work is heavy and too large to be placed on machine it 


21 Croasbt., Finsbury, E. ©. can be detached from stand and used as portable machine. 





THE HILLES & JONES CO 
WILMINGTON, DEL, 


MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cut shows our DOUBLE PUNCH AND SHEAR 
WITH JIB CRANES, for Boiler and Ship Work. 


WYMAN & CORDON, “Rass? DROP 


FORGING 
































hy, 


\on 
Ra Suro. 


anna ON Ry Chg 























The EVANS FRICTION CONES, 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE Co., 


95 Water Street, BOSTON, MASS. 








IF YOU WISH TO OBTAIN 


Drv Steam 


Write Postal for copy of our New Book, ** How to Obtain Dry Steam.” Mailed free 


THE POND ENCINEERING CO. 


Oflices: ST. LOUIS, CHICAGO, KANSAS CITY. 


OIL OR GREASE? 


Whichever you prefer, we can supply you with the most modern. efficient, and 
economical cups. It will pay you toinvestigate our numerous styles. Why not 
send for our catalogue of valves, lubricators, oil and grease cups, ete.. and be 
convinced that we are headquarte rs? Any dealer can supply you with ** LunK- 
ENHEIMER”™ goods. Mention the American Machinist. 


THE LUNKENHEIMER BRASS MFG. CO., 


CINCINNATI, OHIO, U. S. A. 


NEW ADJUSTABLE BENCH LEVEL. |“QRAWN BELL” STEAM WHISTLE. 


WITH GROUND AND GRADUATED VIAL, 

















$ ES Have you heard it ? If not, 

rod 4 send us an order for one. 

& 2 It will suit you. 

© @o 

a ? MANUFACTURED BY 
MANUFACTURED BY 

Cc. F. RICHARDSON, ; ASHLEY ENGINEERING CO. 


ATHOL, MASS. 136 Liberty Street, 











BLL fb tT yt | 1! ry FT TY pepepepey ey a NEW YORK. 
aH Ba fe a ak nl 
qTawan TTA A eRerORT: 








HAWTHORNE, - N. J. 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Sompezions for Accuracy Gk a others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE. N.Y. 


The Morton Key-Seating Hactize | 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 14-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather ke oy. 

Will cut through 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rule. Our new binding attachment saves 
three-fourths of the time used on any other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it. 





PRICES ON APPLICATION. 





Saves 10 to 20 per cent. of 
fuel and wil! heat feed water 
to over 210 degrees. The ex- 
haust area is double, and the 
efficiency of the heater is 
greater than a_ return-tube 
heater. Made either Vertical 
or Horizontal as desired. Send 
for circulars of this and other 
Steam Engine appliances. 


KEYSTONE 
Engine & Machine Works, 


Fifth and Buttonwood Sts., 
PHILADELPHIA, 
Or, A. T. ARTHUR, SELLING AGENT, 

















For particulars address THE MORTON M’F’G 


CO., MUSKEGON HEIGHTS, MICH 38 Contionds &,, H. T. 
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: ane BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 


A = Complete Steam ower Plants of Highest Attain- 
= able Efficiency. 

— Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 

BUCKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 

A. A. HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, IL. 

ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 

A. M MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 

KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


“OTTO” GAS ENGINE WORKS. wn 
eatin eorex ae, | OAS ORSON EN NES 


Dwarfs in Size, but 
Giants in Strength. 


, Expense one cent an 
mhour per horse power 
band requires but little 
attention torun them 
; Every Engine 
Guaranteed, Full 
s ulars free by mail 
fention this paper 





33d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 
, MANY NEW IMPROVEMENTS 












FOR USE WITH 


| COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
S «OR GASOLINE. 


COMBINED 


eee _VAN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The RACINE AUTOMATIC ENGINE Gia 


Built in 17 Sizes, 1 to 90 H. P. 

A Self contained Center ( rae Engine with an gill 
out-bearing. Just the thing for driving : 
Departments of large suadutacturine 













“OTTO” GAS ENGINES AND PUMPS, | Establishments. 
. . a OVER 600 IN USE. 
Consume 25 to 75 Per Cent. Less Gas than ANY | Compact and Economical, All sizes 50 


other Gas Engine doing the same work. H. P, and under, carried in stock. 


Every Engine Tested in our Chop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis. 


Pom nab ENGINE CASTINGS 
J.A.FAY &C 4, 4,6, 1 ano 2 HORSE POWER 


CINCINNATI : 
Marine. 
BUILDERS OF IMPROVED 


= 0810, 0.8.4. | High Speed, Upright, Horizontal, 
ILLUSTRATED BOOKLET FREE. 
WOOD-WORKING MACHINERY A. L. WEED& CO., 106-108 Liberty St., N. Y. 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet,Spoke and Wheel 
Shops, Carriage Works, 
&c,, &c. 

















THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as 
CLEANEST, Most ERFEGR 
Ma IVE, and MOST ECONOM- 
N) ICAL device on the market 
y for bad lubrication of machinery 
gs. 


RY Liberal Discount to the Trade, 


MANUFACTURED BY— 


= lackawanna Lubricating Co,, 


SCRANTON, PA. 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 





———=s»— 
D. L. LYON, Sec'y. No. # Band Saw 


THE — RAW STROKE TRIMMER, 


All ofthe highest standard of excellence 
W. H. DOANE. Pres. 





for all nch Wood- 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 





































we THE WOODCOCK CLUTCH 
x s b> Simplest and bestin the world. Address 
are > % ALLENTOWN FOUNDRY & MACHINE CO., 
& a aS b+. %, ¢ ALLENTOWN, PA. 
SV Flask Making Machinery “ym, 
: WY ONE OF OUR SPRCTALTIES. CC 
NS COLLEGE OUTFITS A LEADER. 4, PAT TERN waar MACHINERY. 


THE EGAN (C0. 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U.S, A. 


Lathes, 
Planers, 
Jolnters, 
Saw Benches, 
Band Saw, &c. 


sa Full Outfits. 
= FH. Clement Co 


= $80 Lyell Av.- 
Rochester, N. Y, 


FRISBIE. FRICTION 
PULLEYS » CLUTCHES. 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 
O KEYS OR KEY SEATS! 


ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 




















THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 











C:Z7 Registers 2,000 
- Revolutions. 








MANUFACTURED BY Ww. H. NICHOLSON & CO., WILKEs- BARRE, PA. 


DUZEN | 


HIGH PRESSURE BOILERS 








py WATTS. CAMPBELL Co. 


MANUFACTURERS Bila! ye AES ar 
ican OF IMPROVED -% ae gs 


CORLISS, STEAM ENGINES AVS, 


IN FULL Melee pe 
















WAY — 


— COMPANY, 


_ Mhaeste ECLIPSE COnLIS tHGiNS 







40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 
Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 








MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


= — Single, Tandem Compound, and Triple Expansin. 
- Horizontal Tubular and Manning Vertical Boilers. 


be AUTOMATIC 
} HICH SPEED 
OT e& ** alt 








WESTON 


WESTON ENGINE cO., 


eae hen POST, 
raed nd Dy 
es JULIAN SCHOLL COn 126 Liberty St., N. Y. 


GEO. D. HOFFMAN, 82 Lake St., Chicago. 
———" HM. SCIPLE & CO., 8d & Arch Sts., Phila., Pa 


AND 


SOMPLETE POWER PLANTS 
IGH GRADE AUTOMATIC CULOFF ENGINES. Sims fanps twccres 


No other enginehasa perfectly balanced valve. of @ 


OUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and 4 duc-fiy 
tion of boiler pressure from the greatest to that necessary}. \/'™ 
to do the work,will not reduce the speed of engine one , 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pady- 

ment of one dollar Send for Catalogue. 
(l41 Liberty St. New York. NY. « 
Branch Offices, 412 Was! adton Ave. St.Louis,o. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


gee ANC H OFFICES: 


+4 - ombingte “ St., s 28 W. Kandolph St , Chicago. 
, Phila de elp nie A. | 9 Ist Ave., Pittsburgh. 
ae a. iit St, Be | 179 Race St., Cineinnati. 





rm raat Mr @ 


RIDGWAY, PA. 













oe ems ae ae 








OND rane 


: Bax FRICTION 

=a. H&ISTS, 
2 ee ee B MINING MACHINERY 

M.¢.BULLOCK MANF'G. CO. > CHICAGO. U.5.A. 


P. PRYIBIL, 


498-510 W. 41st STREET, 


NEW YORK CITY. 


Pulleys, Shafting 


HANCERS 


Of the Most Perfect Construction. 


LARGE STOCK ON HAND. 
Send for Catalogue “CC.” 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound C#ndensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


THE CONOVER MFG. CO., 95 Liberty St., N.Y. 








All sake of Pulleys, 
Solid or Split, Single or 
Double Armed, tight and 
loose, the latter with self- 
oiling hub; also Friction 
Clutch Pulleys. 





Hanger with Patent 
Adjustable Self-oiling 
Bearing Boxes, adjust- 
able in all directions 
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ProvipEncEr, R. I. THE PRATT & WHITNEY CO. 


We now have ready for distribution a new edition of our ——— Hartford, Conn., U.S. A. 
Catalogue and that of our associates, Darling, Brown & Sharpe. - Maxvpscvisia Seampann Siee 








iA oe 








The book has 248 pages, and in it we have described a number of [ linge ant Call m Gay rh oh 
new machines and tools, which, during the past year, we have added Y " Y/ “2 
se we regularly mé ‘facture, and usually carry in stock. Straight and Taper Solid Hand 
to those we regularly manufacture, and usually } K acces theca ae x 

Reamers, Arbors and Steel Mandrels, : 


Locomotive Taper and Taper Pin Reamers, Combination Lathe = a6 y 
Chuck, Milling Cutters, . 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


Machine T naile COMBINATION “PLIERS. 


Gas Plers - 
—— Wire Cutters 
23 S. CANAL ST., CHICACO, ILL. TN 
Ss. A. SMITH, Western Representative. DROP-FORGED FROM BEST TOOL 


= Sl : Wrench and 
Screw Driver 
NILES TOOL WORKS, #| 774 BILLINGS & SPENCER CO, 


Ee ul 
Combined. 
HARTFORD, CONN. 
MACHINE TOOLS, ff waaner & SWASEY, | “id | THE METROPOLITAN AUTOMATIC INIECTOR 
RADIAL DRILLS. ll 


OPERATED Entirely 
Four sizes. These are particularly 








~ 













j I Hy 


























by One Handle. 


well adapted to general machine shop 
work. 


Full line of machine tools. Write for 
information on LABOR saving tools. 


TV, A —™AAY YITRARITA AA 
on 





Adds teh 6 dee kk ah ey 


GLOBE VALVE CHUC 


BRASS WORKING MACHINERY. |The Most Successful Injector Made. 








NEW YORK, CHICAGO, PITTSBURGH, 
36 & 138 LIBERTY ST. PHENIX BLOG. LEWIS BLOCK. 


JENKINS DISCS 8 HIGH STEAM PRESSURE. 


ou have trouble with Discs, write us. We can furnish 














ANYONE CAN OPERATE THEM. 
Every engineer can repair the injector without 
sending it tothe manufacturers. Carried in stock 
by the Largest Supply Houses in the U. S, 


Western Agent, CRANE CO., CHICAGO. 
JENKINS BROS., New York, Southern Agents. 


The Hayden & Derby Mfg. Co, 


SOLE MANUFACTURERS, 


NO. 111 LIBERTY STREET, NEW YORK. 





S.A. 











g. Cuts, Photographs 
pplication. 


and Prices furnished on a 


iscs, or Valves, that will be SEP eractory; There are 
dealers who sell Discs as * * Jenkins,” when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK, 


JOHN STREET, N. 


a 
aes. 
71 ¥. eae 
JENKINS BROS b 105 MILK STRE ET, MMOSTON. 
3 V3 NORTH FIFTH 8T., PHILA. Li. 
—_ ——$—$_$__ - - rT] 
rt 





Lowell, Mass., U. 








ANAL ST., CHICAGO, 





Manufacturer of ENGINE LATHES 


from 17 to 5v in. swin, 






















Graduated 








Taper Attachment. 
Graduated 
Compound Rest. 
p creduatod F 
ower Uross-reed. * , J. M. ALLEN, Present. 
Graduated Key-Seating Machines WM. B. FRANKLIN, Vice-Presment. 


Tail Stock Spindle. 
Lead Screw Inside. 
Reverse in Apron. 


Cabinet Legs. 


. Capable of doing the 
> most ae — work, 


THE LODGE ; DAVIS MACHINE TOOL CO., cinSsnaTn o. 


NEW YORE STORE, CHICAGO STORE, CLEVELAND STORE, PITTSBURGH STORE, 
64 Cortlandt St. 68 and 70 So. Canal St. 82 So. Water St. Mkt. and Water Sts. 


ge" See advertisement, page 16. 


OUR LINE OF UNIVERSAL MILLING MACHINES. 


and 20 in. Drills |» 5 aren 


A SPECIALTY. , 
SEND FOR LIST OF J. B. PIERCE, SEcrETARY & TREASURER. 


New and Second-Hand 


Lathes, Planers, Drills,] why pay one to four dollars for an 


= ees h Sener teem odontograph to lay out teeth of gears, 
. : 


a re 
when I sell the best for filteem cents? 
Rochester, N. Y. George B. ‘rant, ex neton, ass. 


DLANERS:.: SPUR GEARED 
SPIRAL GEARED. 


The GQ. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 


, SECOND VICE-PRESIDENT. 
















































No. o. No. t. Ni ». No. 3. No. 4. 
Universal Miller. Universal Miller. Universal Miller, Universal Miller. Universal Mille 


THE CARVIN MACHINE COMPANY. 
OMANUFACTURERS OF 


Manutheturers of; and Dealers in, all kinds of i | =[ 
MACHINERY «0 MAGHINE TOOLS. SES | _15” rita shaper._| _ 287 Ptr Shaper AGHINETOOLS 
24” Pillar Shaper, | CHAS. CHURCHILL & CO., L’t’d, Agents, I \_ Senofor our Caarosue- 


Universal and Plain Milling Machines, Drill Presses, Serew Machines, Hand 21 Cross Street, Finsbury, London, England, 


and Engine Lathes, Planers, Profilers, Chuecking Machines, = a 


TeRRINGTON NN. 














Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c oo —' AA AAA Manufacturer 
Plants for Manufacturers of Sewing Machines & Electrical Goods. J.M.CARPENTER ® — SS et er a 


GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. BLPUPTUTVTUDGT OT 


Laight & Canal Sts. [Catalogue sent on Application.) NEW YORK. FAWTUCKET.R:1. ; WVVVVVVVVY APS & DIE 

















































12 AMERICAN MACHINIST [Ocrosmn 13, 1899 
THE DEANE 


OF HOLYOKE 











‘ Wanted— ties to build. Send 25 
+ MISCELLANEOUS WANTS °F | cents for“ untwens Knife and Shears Sharpener.” 
Advertisements will be inserted under > weet ~ W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 
85 cents per tine, each insertion. Copy should be sent Bound volumes for 1891. Weare now prepared 
reach us not later than Satu: morning for the ensu-| +. take orders. Price, $4.00 per volume; express 
ing week's issue. Answers addressed to our care will | charges payable by parubasnt. Address AMERICAN 
be forwarded. Macuinist, 203 Broadway, New York. 


# * We will pay 25 cents each for copies of the 
See ee een ap eeenere, ©. BY. Youn feey YO AMERICAN Sicasmee of December 25, 1886, issue ; 


Auto, Steam Flue Cleaners. Kelley Co., Erie, Pa.| rust be unsoiled and in good condition. ‘Amsrt- 


Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,O.| caw MacHinist PusiisHine ComPANy, 208 Broad DEANE STEAM PUMP CO., 


Bolt Cutter Heads a Spec’y. Am. Tool Wks., Clev.,0. | way, New York. : ; HOLYOKE, MASS. 
Best Bolt Header in the world for $50. Address} Special. experimental or other light machinery 


C. H. Baush & Sons, Holyoke, Mass. manufactured. Best equipped shop in the West for 
a wee special and gen. mach’y designed; ideas | fine work. Manufacture one of the best hollow 
developed. A. W. Jacobi, 136 Liberty St., N. Y. spindle bench lathes for the tool room or for manu- 
Special machinery designed and built. C. F. facturing. Write us. Moseley & Co., Elgin, Ill. ASYs 


gn 
Langston & Co., 70 N, 4th St., Philadelpbia. For Sale—Stock in large iron manufacturing busi- Ss fe) 
Screw-cutting Lathes.New Haven Co ’s make, 17’ | ness, together with official position at fair salary, G 


x20’ swing, $155. Box 229, AMERICAN MACHINIST. ine town ot cake dene Or ate eat gay i cork oO FE 7 us E F i WA EST ST 2 E /- 


t and fine machinery to order; Foot Lathe| poy 84. AMERICAN MACHINIST. PittseurcH. 
cittloges for stamp. E. O. Chase, Newark, N. J. Cnicaco 














f h Drawin: $75.00 For OnE NEWSPAPER ARTICLE.—The 
_Dotn,& superintendence 08 Eisen Ste Tradesman, of Chattanooga, ‘Tenn.. offers $75 in | New York ANNEALED. 
o—-See and weeses gold forthe hest singie cle on what line of in- 

= eg “yo pene Seaieeaes dustry would pay best in the South. For particu- FOOT AND — 
ORS eee. Sree SORE. e its lars address The Tradesman, Chattanooga, Tenn. y cc 
ee —. Se et by prac-} wanted—One engine lathe—new or second-band- POWER 
t . wis dnpet “ in good order—100’ or 120’ swing, to take 15’ be, LECTRICAL 4 EXPERIMENTAL work 

For Sale—Planers, Lathes, Milling Machines,| tween centers; give full description of machine, for E me rei 5, GUNSHITHS eee oe 
Gear Cuter, evc., ipractically now. “Bend for list. | with melabt and photosrape:. Addgess B. W. P. MACHINE SHOP WORK. Elegant in design and 
@ ieee ee moa eereee be» Danno.. G- nF Bi cwscnns csi a superior in construction. The cheapest 4 the 





market, ee, considered. Write for Catalogue 
and Special Discounts to 


“ ” LOOK AT THESE BARCAINS IN 
MACHINE TOOLS SECOND-HAND MACHINERY. THE SEBASTIAN-MAY CO., 
ENGINE LATHES. 


SIDNEY, OHIO, U.S. A. 
% in. x 8 ft, Blaisdell, raised to 9 in., Com- 


und Rest, rod ‘feed. n good order. 
mv stock. |: —-2=|q NEW SCREW PLATE. 

















three Jaw Universal Chuck, Lathe Tools. Good ord 
LATHES 20 te. nae pelseed Rees tk Ps as, — THE HANDIEST SS aaiaad MADE. 
s tee or sttactmsent. ing Lathe, "Al condition. 
AN sizes of Fuarnen. itraftaperees “acon | THE FULL MOUNTED LIGHTNING. vt 
‘¢ f* ~— BLAISDELL. 42 in. x 36in. x18 ft, Gleason, one Head on Rail. Good as new. 
“ ‘6 Firrep. ahead ay’ A aye ad ee one a sites 
One each, 14’’x6' and 24’x12’ Frrcusursc. | %4'2,* 2 Bin. Base law brine 
One 78x15’ SELLERS. abhi ee 
% in, Slidt Head, sted wel and jk hy 
* Good as new.’ 
6-Spindl 6, af: 
PLANERS. pros of Se Sa Wa rem Af condition: 
All “= WHITcoms. 2 Brown d Sharpe screw Machines. Ai condition. 
‘ hd Sharpe 
FLATHER. Pratt & Whitney £ Spindle Centering Machine. Sistas. j 
One each, 80'’x8’ and 86’x8’ Peasx. Lodge & Davis, 18 in. x5 ft. Turret Lathe, S Extra Be 
2-Spindle Ames Profiler. Good order. | 
One fe Pak Gea: red, Heavy M 
DRILLS. bin erie Moore 4 36in. in.xizin. Table, recur Slots. Good order. | ' 
ox a Chasing 
All sizes of PRENTICE. ver tail Stock, Compound Slide elie 
“ ‘* BLAISDELL. Henly Swe ne other hes pi rad second- hand tools in stock. Write 
One 5’ Cincinnati Rapti. a = 
Si aes a THE GARVIN MACHINE COMPANY, PERFECT SCREWS AT A 
LOTTER. CANAL AND LAIGHT STs. NEw vont. These Plates have a stock with each die. ‘The dies are our celaheabed’ Adjustable Lightning 
All sizes of HenpEy and Goutp SHAPERS. Dies. fach Stock is of correct length and weight to suit size of die. Several sizes of dies may be in 
; use out of same setat sametime. SEND FOR CATALOGUE. Made by 
WRITE FOR PRICES. Mi A C H N E R Y WILEY & RUSSELL MFG. CO., Greenfield, Mass., U.S. A. 
w 





HILL, CLARKE & CO., 


156 OLIVER 8T., BOSTON, mAss.| New and Second-hand (In Stock.) 
CHICAGO BRANCH, 12 and 14 South Canal Street. : 


SEBASTIAN LATHE CO, 


117 & 119 Culvert St., Cincinnati, 0, 















































Engine Lathe, 14 Hy x ; n. Good ease. Ashton Hand. 
a4 7 n,x le Good order. Lathe orse. 
“ “ isin x 8 ft, Alorder. New Haven. M 
SECOND-HAND AND NEW MACHINERY.) :  < incon, | oar oer ere | anufacturers of Foot and Power 
by ¢ n. order. Fi : E 
ON HAND. “Sin x18 ft. Alorder. Standard. a = 
10 ft.x10 ft-xi6 ft. Planer. 1 Head. “ “ 60 in. x 20 ft. Old style. Low price. : 
72 in.x48x30 3 Heads. Planer, 18 in. x 4 ft. Fair order. Low price. Valuable Features, > 
3 nae feat te. ~ 3 Heads, Detrick & Harvey, new. s Ss og x § f J aed venee. : y a 
x le rn. iti . 
Bt in-xat n 4 do 4 do Drill, Gang, 3 andi spin. ‘siete hee Whitney. | CATALOGUE FREE. For General Machine and Jobbing Shop, 
o-0 n. ice. 5 i i 
63 in-aa® ina ft do i do aa efit Bin. ee — E Electrical and Experimental Work. 
. io Rad . Heavy pattern. 
36in.x38in.x8ft. do Poweil Al. Shaper, 8 in. Crank. Good order. Gould. ’ 
Shins in-xt 8 ft.do PHend, ape "3 in Fe coa a0! $e Sasereer DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 
Oo oO n. order. x! we!) an wer. 
Binswinsst fof to Mi Hig’ mene nea "Latest poten, Hiekbure gat ea Sa ea ag 
a Oo heavy. 5 
50in.x30 ft, Bed Triple Geared’° New En h Screw It shine, Ie he. Al. Jones & Lamso the werk ven ture of with Or eee on own © 
38 in: x G Pp 1 iow i Haven m io" - 2, ; et 138 hole. Complete rv Jones & Lamson. is will make the first cost k insignificant. 
‘on ey : hole. mplete. ° rown arpe. 
gina if 38-38 ft. Bod. New Engine “wl - ees Milling Machine, Linctn orn. 4 od ee " B. M. JON ES ‘& Co., 
* y 22, 10, ° Oo versa. m Vi 
@1in-x10,12ft.. do do do do #.. Plain and beck geared. _ Improved sic anNCEAx Sole Representatives in the United States. 
Us I Pmt Od dah a a1 & 38 Oliver Si, reron, Mase. 
17 in-x 8 ft. lo «=—(sdosé Centering Machine, 4in.. Good order. Whitons, TITANIC. 143 Liberty St., NEW YORK. 
16in.x6 & 8 ft. do do do do do Ke conting econo for Pulleys and Gears. ‘New pattern.” 
15in.x 6 & 8 ft. do do do do “do Bolt Cutter, 11-2in Good order. Wm. Sellers. SEND FOR CATALOQUE 
Mittitenam°  ° % @& Coeiene Hering ood Teraing Mill, 38 in. “Sead enter 
pate atte Taneet, Bag Kt, rom "ti | AMG@R@ESTER MACHINE SCREW CO. 
16, 16, 18, 25 in. Crank ee. Spec Lathes for r boring and turning. ; 
20, 24, 26 & 30 in. Geared S) rs, iler Bending Rolls, 8 an “New pattern.” = 
20, 22° 24, 28, 30 & 36 in. Drills. Riveting Machine, stationary, for bridge and boiler work, = Padcaddide iy 44 at st} “TRADE-MARKS, CAVEATS, COPYRIGHTS. 
It Cul 60 in. gap, with complete overhead rig. Good order. i LA r 
1 aeee Bed ee, Ba Om S008: aN “ey MASS. Send model or sketch for free advice as to. patentability. 
1 Brainerd No. 3 Mille M ‘ Full information in fifty page book, 
ow a Shaft § htening Machine, up to 4} inches, J r J s cc A is a y ‘y We A +X Address sad 
as Manufacturers of Set, One & SAML. C. FITZGERALD. Atty., 
GEO. PLACE MACHINE CO., eae * 68 Cortlandt Street Machine Screws, Studs, etc, | 1003 F Street, = = WASHINOTON, D. 0. 
120 BROADWAY, NEw York,|E. P. BULLARD’S ’ 








tctrewmee)_wew yore. |THE INGERSOLL MILLING MAGHINE G0, Rockford, Is., U. 8. 



























SENSITIVE SNE DRILL ; 

SLAB MILLING MILLING CUTTERS, : 

Double capacity over old plan” | | FOR MACHINES 36 in. ANY WIDTH OF FACE, : 

SEND FOR CIRCULAR. TOOLS, ALL KINDS IN STOCK. Square, very heavy ANY DIAMETER, “ 
BRADY MEG fH I] DRILLS Manufactory, SHEFFIELD, ENG. and powerful. wt 

$8 Washington St, Brooklyn, X,Y.” 7 | Stiet Am. Office, 01 JOHN ST, N27. 1) SPECIAL MILLING MILLING STRAIGHT i 

DIES, &c.| wm. Jessop & SONS, LD. MACHINES ee ny FACE OR IRREGULAR ; 

“| Designed and Built. Pat. Dec. 24, °89. SHAPED WORK. _ ‘ 





ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs, 


Sheet, Wire and Castings at lowest market 
rates. 





Br 
















Io. 
TRAVELING "CRANE, 


CAPACITY, 3,000. Overhead Beams, 
PRICE OF MACHINE, - - $100.00. 


idgeport Machine Jool Works | 


Send for Illustrated Circular, giving full details. 


Swewewewcotewowens |T. SHRIVER & 00.925 5Sr""| KD BULLARD ARODR=BRIDGERORI CONN. 






Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 


ee ee I a, a, 





Ds 








